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Introducing an old way 
to enjoy tobacco. 



If you’re one of the millions who 
like to smoke, chances are you think 
that smoking is the only way to 
really enjoy tobacco. 

Well, we have news for you ; 

There’s more than oneway to enjoy 
the pleasures of the tobacco leaf. 

As a matter of fact, people have 
been partaking of these pleasures in 
ways that have nothing to do with 
smoking for hundreds of years. 

Satisfying the aristocrats: 

Take the aristocracy in England. 

As far back as the 16th century, 

they considered it a mark of distinc- 
tion— as well as a source of great 
satisfaction— to use finely-cut, finely- 
ground tobacco with the quaint- 
sounding name of "snuff". At first, 
this ''snuff” was, as the name suggests, inhaled through 
the nose. 

Just a pinch: 

Later on, the vogue of sniffing gave way to an even 
more pleasurable form of using tobacco— placing just a 
pinch in the mouth between cheek and gum and letting 
it rest there. 

Now, hundreds of years later, this form of tobacco is 
having the biggest growth in popularity since the days 
of Napoleon. • 

And what we call "smokeless tobacco” is becoming a 
favorite way of enjoying tobacco 
with Americans from all walks of life. 

Anvlhiina but obvious: 

■ns* W1 IWvV 

Why is "smokeless tobacco" be- 
coming so popular in America? 

There are a number of reasons. 

One of the obvious ones is that it 
is a way of enjoying tobacco that is 
anything but obvious. 

In other words, you can enjoy it 
any of the times or places where 
smoking is not permitted. 

Thus, lawyers and judges who 
cannot smoke in the courtroom, 
scientists who cannot smoke in the 



laboratory, and many people who 
like to smoke on the job, but aren’t 
allowed to, often become enthusias- 
tic users. 

In the same way, people who work 
or play with their hands get the com- 
fort of tobacco — but don’t have to 
strike a match or worry about how 
to hold (or where to put) their ciga- 
rette, cigar, or pipe. 

Tli* big Four: 

The four best-known, best- liked 
brands of "smokeless tobacco" are 
"Copenhagen", “Skoal” and the two 
flavors of "Happy Days”. 

All four are made by the United 
States Tobacco Company, but each 
has a distinctive flavor and person- 
ality. (To make sure that distinctive 
flavor is as fresh as it should be when you buy it, all 
cans are dated on the bottom.) 

Copenhagen, the biggest- selling brand in the world, 
has the rich flavor of pure tobacco. Skoal is wintergreen- 
flavored. And Happy Days comes in either raspberry or 
mint flavor— so it's especially popular with beginners. 

But if "smokeless tobacco” has many advantages for 
lovers of tobacco, we must also admit it has one 
disadvantage. 

How to use it: 

It takes a little more time and practice to learn ex- 
actly how much to use (a "tiny 
pinch” is the best way to describe it) 
and exactly how to use it. 

To get over that minor problem, 
we'll be happy to send you a free 
booklet that explains how to get the 
full enjoyment of "smokeless to- 
bacco" —as w*ell as a few pinches that 
you can try for yourself. 

(Write to "Smokeless Tobacco", 
United States Tobacco Company, 
Dept. P33, Greenwich, Connecticut 
06830.) 

Once you get the knack, you’ll find 
you have something else, too: Another 
great way to enjoy tobacco. 
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S m ok e l es s Tobacco, A pinch is all it takes. 



Jeep guts. 

Never before so strong 
or so sporty. 









Jeep Commando. 

Newly designed with the most powerful engines ever 

and the brightest colors. 



This isn't just a new model of an 
old favorite. This Jeep Commando j 
is a whole new vehicle. 

Take its strength. Jeep guts 
make this Commando the strongest 
one ever built. With a hefty 232 CID 6cylinder 
engine as standard equipment. And a 304 CID 
V-S as a mighty option. That's power. They’ll 
take you places you never dared go before. 

Take its looks. That new front end makes 
the Commando more stylish than ever— along 
with the nine bright, up-to-date colors you 
have to choose from. This 4-wheel drive 
vehicle looks at home— at home! 



And take the interior. The Commando adds 
more of everything you want. More leg room. 
And more knee, hip and elbow' room, too. 
More comfort with full-foam bench seats 
available in both the front and rear. (Those 
smart foam-molded bucket it 

scats arc still standard.) 

And more luxury, too, with 
£xtra trims and options. 

Altogct her, it 's the new 
Jeep Commando— the most exciting new 
4-wheel drive vehicle in America. 

Toug hest 4-letter word on wheel!. 

ri Jeep 



Drive your Jeep vehicle with care and keep America the BeamifuL 



Turn any car 
into the toughest 
car in town 



Whether your baby is si 'Vette or a 
V W r yOucan have her humming Kite a little 
atom-smasher, every part doing its job with 
laser-beam cleanness. jusi grab onto the 
giant 1972 MOTOR S AUTO REPAIR 
MANUAL 

Brand New 1972 Edition 
Now Available 

Shrewd rating mechanics bank on 
MOTOR 1 * AUTO REPAIR MANUAL In 
give them every last fact about th* cars 
ihey’re handting and to make the mo* t of 
their car sense. Whatever it takes to get 
top performance, from a simple carb ad- 
>U*tirent to a romp] Hie tune-up, MOTO R J 
1072 MANUAL gives you the know-how 
of a pit pro, 

225.000 Repair Facts 

far 2,300 Car Modal* 

The big 1972 edition ha* more than 

1.000 double-sire pages featuring 53.000 
specs and over 300 quick -check spec chan*, 

225.000 sendee and repair facts, and over 

3.000 H thi5-i*-how" p photo* *nd diagrams. 
They got you into the guts of 2,300 dome*- 
li-C models— Standards* ConlpSrtt r and In- 
tenxiediat** - including all the hot 72*, 
plus the Volkswagen. 

Detailed TrOu blr- Shooter Section, plus 
trouble- shooting informal Lon throughout, 
helps you to pinpoint 4,200 car trCubl^v 
Then you're shown exactly h*W to quickly 
fix almost any pari Ol these cars made in 




America from 1966 to 1972^ Toronado, 
Mustang, Barracuda, Pinto. Vega. Chevy 

II, Pontiac, Thundetbird. Snick, Imperial, 
Cadillac, Cootinenta E. Dart, Ford. Mercury, 
Che veil*, Chevrolet, Chrysler. Plymouth, 
Rambler. Dodge, Oldimubjle, Buick Spe- 
cial, Comet, Conair. American, Old* F-S5, 
Falcon, Ford Fairlane, Nova, Tempest, Cor- 
vette. Front-Drive Cadillac, Lincoln. Mark 

III, AM X, Camara, Valiant, Cougar, Mave- 
rick, Montego. Javelin. Torino. Challenger, 
Hornet, etc. They're all included — plus 
Volkswagen. And you get tune-up and 
fmm-end alignment specifications for all 
cars built from 1946 through 1965- 

And alt this information tv authorita- 
tive, It Comet from the car manufacturers 
themselves. MOTOR 'S editor* distil I more 
than 300 official factory manuals and hun- 
dred* of service bulletins to make sure your 
auto repair questions are inhered, your 
service problem* are solved. That's why 
over 6 million copies have been sold — 
to auto buff*, beginner end professional 
mechanic*, Student* - making MOTOR'* 
AUTO REPAIR MANUAL the all-time 
best seller in the field. 



If you really want to keep your ma- 
chine mean. we'd like you to make a test 
run with the big 72 MOTOR* AUTO 
REPAIR MANUAL. 

10-Day Free Home Trial 

Just fill in and mail the coupon on this 
page, and well send you a copy of the 72 
MOTOR'S MANUAL to look over and use, 
free, for ten days. Then, if you're satisfied, 
simply pay $10.95 plus a few cents han- 
dling. Otherwise, return the boob and owe 
nothing, MOTOR Book Dept.. P.Q. Box 
2316, FD R. Station, New York, N. Y. 
10022. 

SAME 1 0-DAY FREE TRIAL ON MO- 
TOR'S A ufo frames & E/eclrieafSysfem^ 

B Ideal basic book for enthu- 
siasts. students, -engineers, 
mechanic*-. Explains engines 
and electrical systems thor- 
oughly, showing exactly how 
and why they work. Over 700 
pages, 1,300 illustrations. 
Only $10.00, 

r“— “““““““““ n 

MOTOR BOOK DEPT-, Oath DiU 
P.O- Box 23 16. F D R. Station 
Hew York, H.Y, £0031 

Pi**** Knd mr the Mflfiual* rlwckf-d helnw 
F&f t**n day* fru* tunuiul ion : 

□ MOTOR’* AetO Repair Manual, 

110 -** 

□ MOTOR’* Auto tnglnes A 
Electrical System*, uo.aa 

If I am nol Mir ull^. I will wHum the 
ihi f»i?ni promptly and owe ncihiH|. Or I 
Ytj i k.! r-p :t an: pay !“■ L o(At pfiC* l* IhfCf 1 

monthly imtilliKnli. plu* a !ffl*U ihippLng 
charge-. 

I Vlht IJJ SAVE IHIRP-iHS fHAiCf I. T *m i 

' uti K pivyw-nt in full And y*ii will pay 
shipping char*'*. i 5a:in return privilege*, 
f E-fund guaran frrd. 1 
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POPULAR MECHANICS 



CHANNELLOCK 

Gives You More In Hand Tools Including 




FULL POLISH FINISH 

(quality you can SEE) 




The honest gleam of drop forged steel, fine polished 
end to end* No plating, no black handles, no 
■'good enough'' compromise anywhere. Craftsmanship 
in every detail, Quality you see, not just hope for. 
CHANNELLOCK'S bonus to you at no extra cost, 

HERE'S MORE* Our catalog gives you an arm-chair 
review of our complete line, lt r s yours for the asking. 



Thi s one 




MEADVtLLB. PA. 16335 



fctaTspnaji 3ii&ji*Li*aHHyft airqpcitwtf np*eo#i 
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AS A SERVICE TO READERS, Popular Mechanics publishes newsworthy products, tech- 
niques and scientific and technological developments. Because of possible variance in the 
quality and condition of materials and workman -.hip, Popular Mechanics cannot assume 
responsibility fur proper application of techniques or proper and safe functioning of manu- 
factured products or reader-built projects that result from plans published in this magazine. 
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RIDGID Models f-A and 

2-A Pipe Cutlers; 

1- A, thru W*"\ 

2- A. W* thru 2". 



Every 

RIDGID 



Pipe Cutter 
has a “shock 
absorber”! 



A patented nylon bearing on the feed screw 
means easy, smooth tracking — even over 
rough surfaces — for a straight, burrless 
| cut every time. Both the RIDGiD Nos. 1-A 
and 2-A Pipe Cutters are perfectly balanced 
with big comfort-grip handles, and extra- 
long shanks to protect feed screw threads. 
Both the 1-A and 2-A convert to 3-wheel 
cutters by replacing the rollers with 
cutter wheels. 

Buy either one at your nearest quality 
Hardware Store. And be sure to see the 
other RIDGID Work Saver Tools from 
The Ridge Tool Company, 400 Clark Street, 
Elyria. Ohio 44035, U.S.A, 




Ib 

HJUilRB 



Ridge Tool Subsidiary 
| Emerson Electric Ca 

OH 
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With a l indai Cedar Home you Ve got it made. 



Linda! beeves m homes la last So. we use the fines! 
Mn dried Cci nad^an cedar Its beau ty will never fade and 
requires little or no upkeep And with over 70 designs 
lo choose from, you're sure to find one just n^ht for 
your family Parts are precut and numbered lor quiok i 
easy assembly. And, we tailor shipping costs to meel 
competition anywhere So. for a home built lo las! 
through the years, whether if be A-frame, chalet or 
bungalow, wilh a Lindal Cedar Home you truly do have 
n made 1 Get your 36 page full-color Plan Book for 
complete details, it only costs SI 



L1NDAL CEDAR HOMES, Dept PM21 
18601 Pacific Hiway 5 . Seattle, Wa 9B10B 
<206) CH 6-7800 

Enclosed is SI for my Lmdal Cedar Homes Plan Book 

Name 

A d dress 

City. Slate Zip 

Area Code Phone 

Limfaf is represented throughout the world. 





PICKU P COVE RS 
T»WiiiwM>r 

Everything from a 24 M cover to an economy slide- 
in camper. And models to fit most any size pickup* 
That's the Winnebago Kap , Pickup Cover story. 

Constructed with famous Thermc-Panel < laminat- 
ed material, every Kap Cover is fully insulated, with 
a rich paneted interior* And we've a full line of rec- 
reation and camping accessories . * . from boat racks 
to bunks, stoves and ice refrigerators. 

More Winnebago Kap Covers are on the road than 
any other make. Find out why, 



Send today for FREE catalog on complete line 
COVERS and CAMPERS 



Winnebago Industries, Inc, gr 

Thermo-Panel Materials Division. Dept, PM $)**. 
Box 152, forest City, Iowa 50436 y- 

Name — 

Address 

City State * Zip— 



LETTERS 

TO THE EDITOR 



Kingfisher on North Carolina 

The Vought OS2U-2 Kingfisher that 
was so magnificently restored by retired 
Vought Aeronautics employees (King- 
/isfier Comes Back, page 95, Nov. PM) is 
now permanently displayed on the fantail 



T 




of the USS North Carolina Battleship 
Memorial in Wilmington, N.C. The USS 
North Carolina had three Kingfishers 
aboard during service in World War II. 
Battleship Commission Bob High 
Wilmington, N,C. promotion director 

Multicolored — 10 years ago 

In regard to Keith Foley’s letter (Multi- 
colored Tailliphts?, page 10, Nov. PM), be 
advised that 10 or more years ago just 
such a system was sold at auto -supply 
houses. The package consisted of what 
resembled a small traffic signal that was 
installed in a car’s rear window. It was 
controlled by a sw*itch on the gas pedal, 
When the pedal was depressed, the green 
light came on: releasing the pedal switched 
the light to yellow; stepping on the brake 
switched the light to red. It was simple, 
but seldom worked right for any length of 
time. 

Chicago Ken Greenberg 

Not just for racing cars 

There’s a misleading statement in WJij/ 
You Should Hop Up Your Ignition (page 
128, Oct. PM); it reads, ‘This gives a tre- 
mendous boost in high-rpm spark voltage, 
almost as good as a magneto, which is 
strictly for racing engines,’’ 

On behalf of our client. Vertex Magneto 

P leas e turn in pan e 8 
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This fully automatic 
ELECTRIC ADDING 
MACHINE GIVEN 
TO YOU!... 

when you 
train at home 
with us for o 




BIG INCOME 



DEMAND FOR ACCOUNTANTS 

AT ALL TIME HIGH Train at home in spare 

time for one of 1000s high pay prestige positions open 
to Accountants. Or, open your own accounting practice. 

Accounting is the most direct road to high level positions in 
business— more corporation presidents got their start in Account- 
ing than in any other held! And no wonder! As an Accountant 
youll be an ' insider" 1 on your company's management team . * ■ 
the confidential data you develop will be essential to making 
major corporate decisions and even to handling day-to-day com- 
pany affairs. The demand for Accountants already far exceeds 
the supply* as more than 5 million U.S, firms require financial 
statements, bookkeeping systems* etc, to operate daily. Whatever 
your previous experience or education— we show you liowi Thou- 
sands spare time opportunities, too. Now you can grasp this 
golden ground-floor opportunity. Mail coupon for FREE 
"Accounting Career Kit/ 1 




Computer Age 1 * Home-Study Course in Attainting 

North American is one of A merit' A* I jure must 
Corns pon dencc institutions. And, our home- 
Bgl rtudy course in Accounting h Americas newest, 
fl moxf modern and only Computer Age concept 
i ' °f working with figures. n __ 



YOU LEARN BOTH MANUAL ft COMPUTER ACCOUNTING. 

With our step-by-step method you are shown how computers and other busi- 
ness machines simplify your work . * „ make your financial data more com- 

E lete . . . make you more valuable to company management, Wc show you 
ow to “set up books" to take best advantage of computers. We reveal what 
computers can and cannot do for you r Through working on actual problems, 
you'll learn exactly what information you must supply to the “programmers” 
who “feed"" data to computers. And through the actual "print out" reports 
our IBM 360 computer returns to you, you 71 learn how to interpret reports 
received from computers. In short, we give you all ihe insimctions* help and 
guidance you'll need to become a Computer Age Accountant qualified to 
Atep into one of the tOOCH high pay prestige jobs awaiting (hose trained in this 
"big future 14 fie Ed. (In addition, you can make good money doing part time 
Accounting while still learning with the fully automatic electric adding ma- 
chine we give you at no extra cost.) "'I ~ j /ft 

Mail Coupon for FREE ‘ t a,**. gPjt . 

“ACCOUNTING CAREER KIT“ Up? rfftBt /Jv J 

. . . including 20-Page CAREER. J ' 

FACT BOOK "Your Future in T. *40 ^ OT-f *■ 

Computer Age Accounting" and k - 7 . ^ 

Self-Scoring Accounting Aptitute -ififrr ; ^ > 

Test— ALL FREE, No salesman t 

will call. r bu/ 

Accredited Member „ National Home Study Council ^ 



L r™» lon ; M mD r 0¥ ed today 
nepers firms, 

bU5 mert'#tc Demand alres 
emment. wc. 

supply - - ca u|r( 

BOOKKEEPING SERVIC? 

Make good OvIt 5 

small b us,n 'fu I tXv- * 

“wMm'enf*. book* 

etc. Ideel part lime 



NORTH AMERICAN SCHOOL OF AC COUNT INI, Of pi. 24171 1 

45DO Campus Dr. h Newport Beach, CA ^2&&3 , 

Ihnh “Accounting £ar**r K If"— ALL FREE. Ha Ulttman ! 
will calL < 



Computer* g« 

ttC&NIK 



WORTH AMERICAN SCHOOL OF ACCOUNTING, Pept 241 71 
4500 Campus t)r. p Newport, California 92663 



accounting 



OPPORTUNITIES 



Mail Coupon for FREE “Accounting Career Kit 
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Escape Kit 



Keatilkit Hilltopper lets you get away from it all 
in style. This big new trail bike kit is loaded with 
motorcycle features: telescoping front fork and 
adjustable rear shocks; 5-h.p. 4-cycle engine with 
alternator and spark arrestor muffler; load-sens- 
ing automatic torque converter; giant 18x8.50-8 
rear tire and oversize front tire; 2-wheel brakes; 
folding handlebars and foot pegs for easy hauling; 
gold metallic finish. Kit GT-tOl, 177 lbs.; $299.35' 



i — 

■ HEATH COMPANY, Dept. TT-t 
! Benton Harbor. Michigan 49022 
n Rush my FREE Heathkit Catalog. 

[ □ Enclosed as f_ 



HEAT1-*JT 



ScMumberger 



Please send model (s)^ 

Name. 

Address 

City. 



.State. 



-Zip- 



i 



Prices £ specifications subject to change without 
notice. *Mail order prices; F.O.B, factory GX-243 




^wMVIREFORAEfe 



IT BENDS I fT CUTS! IT STRAIGHTENS! 

M1RELORMER is a simple, precision made, vise* 
hdd (ihjI uf mttuntciabk use*. Mukv your own peg 
lH/*r{j hwXs + clamps, June! Jus, braces, brackets, tic 
— any stupe you want. Forms an eyu of 3-16" in- 
side diameter <3 Llsl right for any nail, screw, or 
bolt up to that size). Even uses coal hanger wire. 
Xu plki* needed. YV 1 REFORMER does die work 
with ihe pressure of one finger Straightens the 
wijc i\ you make a mistake. Cuts the wire just 
where you want it. forms any angle, art: or circle, 
HcmLs both right anil left. Tool is ease hardened, 
plaELEl. witli a plastic handle, fits in your pocket. 
DiiiipJcic j n*,i ructions. illiiuir$>ted brochure show- 
ing many thing* to make, 

SOLD ONLY BY MAIL. MONEY BACK GUARANTEE, 
Four dollar hills wiU vxl you uric, Or send cheek or money 
order lof ju*t 13,91 Vt> pay pottage and handling nharge j* 

VINKEMULDER TOOL CO- Dept. PM 1 

J?2j Estelle fir,, 5,E. CrMd Rapid*. Wch. 4«Mi 



LETTERS 

fCowthmed from petre 6J 

Div. of Ronco Carp., I wish to point out 
that the same characteristics which suit 
the magneto for race-car use make this 
type of ignition superior not only for 
street-car application, hut for use on farm 
equipment, industrial engines and aircraft 
and marine powerplants, The magneto 
further retains its superior characteristics 
even when used with a diversity of fuels 
ranging from exotic nit rom ethane blends 
to natural gas. 

James P. Foley, Inc. Paul F. Da eh ling 
Bala Cynwyd, Pa. 

We were a bit too exclusive in that orig- 
inal statement. 

I always had hard starting until 1 put a 
Delta Mark 10 CD on my 1907 Datsun. 
Now 1 get easy starts, better idling, better 
power on the road, more miles per gallon. 
Boise, Idaho Robert Simone au 

I have used a capacitor- discharge igni- 
tion for several years on my VW. Last 
month I installed a homemade one on my 
1968 Kawasacki W-l motorcycle. It has 
greatly improved performance, 

Huntington Station, N.Y, 

W. M, Trenholme 



Blue ribbon train 

I built this train engine from plans in 
Backyard <fe Birdbath R,R. (page 118, 
Aug. ‘65 PM). It’s powered by a gas en- 
gine with sufficient power to pull a ca- 




boose that will be completed this winter. 
The train engine won a blue ribbon at the 
1970 Minnesota State Fair. 

Coon Rapids, Minn. Kenneth M. Kusie 

Kids don't avoid it 

In The Minicycle — a Whole New Breed 
of Bike (page 140, Oct. PM) you said of the 

( Please turn to page IQJ 
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POPULAR MECHANICS 







You can earn *5 to $7 an hour starting soon! 

New NRI AUTOMOTIVE MECHANICS 
HOME TRAINING acclaimed by experts 

r NRI commissioned one of America’s best-qualified automotive writers * to 

1 prepare the home training programs, then asked its team of consultants 

to give it their critical review , , . Here’s what they reported: 





TOM McCAHILL 

Tm beginning to have some hope 
about timing good mechanics again/* 

,l 3t g a great relief to see a highly 
qualified school Like NRI come up with 
home training in the automotive 
mechanics field that should do much to 
improve the sad state of the car repair 
industry. The Master Automotive 
Technician course gives ambitious guys 
a great start on a top-dollar career. 

And that Tune-Up and Electrical 
Systems program can save do- it 
you rad fere a bundle, or lead to some 
lucrative part-time bucks al a going 
rate of $5 to $7 an hour I'm beginning 
io have some hope of finding top 
mechanics again — Til just look for an 
NR) diploma on the repair shop wall." 



AnsEriCa's foremoal 
IWlpmcliwfl *-d|l5f/cri||c 



BILL FRANCE 

f 7Va seen a tot of training programs 
and this one is up there with the best/ 1 
'Tin very pleased to find that NftI 
has developed home training programs 
in car repair that are right up there 
with the times. Both the Master 
Technician and the Tune-Up and 
Electrical Systems courses are 
amazingly complete and up-to-date. 
They employ an easy to learn method 
that has successfully trained thousands 
for technical jobs. Subjects are broken 
down into "bite-sized" texts and 
programmed with essential equipment. 
You get the 'why" as well as the "how-to" 
copy; from changing plugs to running 
your own garage. Ff* seen a lot of 
training programs, and this one is 
up there with the best." 

P f & 3 1 r> [ of NASCAR find 
InLErnalional Speedway Corp, 



America* wiftftinftfiSE 
atoefc caf ncjflfl dri v*t 



RICHARD PETTY 



"it's a tot of training for a 
very few buefts * 

J I especially like the way NRI has 
programmed essential training 
equipment they give you into step-by- 
step instruction. There's nothing like 
learning with your hands, and having 
exactly what you need to do the job. 
The fact that the Master Automotive 
Technician course includes (among 
other things) an ignition -analyzer 
scope, dwell tachometer, timing light 
and exhaust analyzer is an indication 
that it's a lot of training fora very 
few bucks. Even the shorter Tune-Up 
course includes basic tool sand 
equipment at no extra cost. I'm sure 
Petty Enterprises would give top 
consideration to a man with an 
NRI diploma." 



kWiiliain H, Crouse, author o! NRI mechanics 
training, is an internationally known automotive 
training expert. He knows what you need to know; 
whether you choose NRTs Master Automotive 
Technician training or the shorter Automotive 
h Tune-Up and Electrical Systems course. Both 
courses include, at no extra cost, training and diag- 
nostic equipment essential for both education and 
car care. Mail the coupon for full details. 

NRI AUTOMOTIVE TRAINING, 
Washington, D.C. 20016. No salesman 
will calk 

MAIL COUPON 
FOR FREE NRI CATALOG 

NO SALESMAN WILL CALL 




Ha»f 

*■*» ftSSL- 

a s$ 

% 




NRI AUTOMOTIVE DIVISION 

3.939 WtUfltln N.W r 

waehinQE&f*. DC. ZCOifc 



946-012 



Please send me your new Automotive Mechanics 
Catalog, t understand there is no obi Ration. No 
salesman will call. I am interested in 



□ Master Course 



Q Tune-Up Course 
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City 5(6ia Zap 

ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL 







train your way ia high pay in fh* booming tarurrvcrioro 
industry! 1 La am Tht tkihs you nood to qualify* by actual fltld 
training an mochrnit lik» th* ono* uiod by th* tndmiry. Hugo 
training ground % in North Carolina, a million dollar* worth 
of ichoal-ownad ditto l-angtnod machines, **pGri*nt*d m- 
itructon, lull 320-hour and 440-hour tocin#». National, fh* 
original ichoal of heavy aquipmtni op* rat ion, if a r*ecg- 
niiod load or, JMomhar Amiri tan Road luildnrf Aim, 5or- 
vkfi and Supply Division. Ansciati Member A G.C Full- 
time Jab Advisory and Counseling Director on staff. Accredited 
for ¥A benefits. For men ages 17 and up- Train Now-Pay Later 

f dan . . . other payment plans alio available- Writ* TODAY 
or FREE catalog and FREE copy oF school newspaper report- 
ing nows of Notional School graduates. Accredited member 
National Association of Trade end Technical School*. 



NATIONAL SCHOOL Phone 704/332-135* 

OF HEAYY EQUIPMENT OPERATION, Dept 0-50 

P, 0, Box 052*, Moore* Chapel Road, Charlotte, I. C. 212*1 

Please send me FREE Hhituatfd school catalog and com- 
plete information. 1 understand there'* no oblige Hon. 



| Artdrft&s 




A|e 

Phnn * 




1 City 


State 


, 7in Code 




L _ 






1 



Add 4-Channel Sound 
to your stereo system! 






Save 

2238 



COMPLETE 
"easy add-on" 
outfit by Realistic 



Reg. $171.30 



149 00 



TRUE 4-Channel Sound from records, 
rapes, FM 1 Enhances regular stereo 
loo. Hook it up m >u$t nmnuies 1 



SA.l ?^& 7A W*er 
5se^«l Arfioliiicc 



T-mO 

4 £H*r rri 




At Qisr 0V&f 
12QQ stores 
— tn 
the phone 
took 




ALttMfiAmosmfs 



1 hn&v COSSOA^IION 

2725 W 7 th St * FI Worth. Texas 76 1 Q 7 
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LETTERS 

(Continued fr om jMf/c 8} 

Honda: “It’s the heaviest of the lot, 
which made the smaller youngsters avoid 

it.” 

But I know three kids who have the 
CT 70. In fact, for a while I knew more 
kids with Hondas than any other bike, 
and most of them were the CT 70. 

Mayfield, Ky. John Boyd 

Five mph is too fast 

Eighty-five or 90 . . . hell, there are 
times when 5 mph is too fast This morn- 
ing was so foggy 1 could not see my mail- 
box 33 yards away. Five mph under such 
conditions is fast. 

Carson City, Mich. Samuel Hager man 

War forecast in war galley 

The picture of Mr. Aschburner’s Gre- 
cian Trireme War Galley certainly star- 
tled me when I saw it in the November 
Letters. My father also built one from 
your February 1938 issue. In his, he en- 
closed a letter stating his opinion that war 
with Japan was inevitable. 

Staten Island, N.Y. Arne C. Eastman 

Index that valuable information 

Please reserve one Popular Mechanics 
index and Shelf Wrapper , Your magazine 
is the best bargain I know for keeping up- 
to-date on what’s new. I can't understand 
why every family in the country doesn’t 
buy and read PM for all of its valuable 
information. 

Tallahassee, Fla. Mrs. Robert Higgins 

We can't either, but we keep trying. 
That index and wrapper puts ali of the 
information that was published in our 
1971 issues at your fingertips. It’s 5J.49 
when ordered from Popular Mechanics, 
Dept. JL, 224 West 57th St., New York, 
N.Y. 10019. 

Wait a few years and save 

I feel that Bill Hartford did not equally 
represent the future safety standards in 
'7 2 Cars: Why You Should Buy Now (page 
114, Oct. PM). He stressed the point that 
new' safety systems would cost more than 
the buyer could afford to pay. However, 
the amount of injury and the cost of auto 
repaid will decrease. So wait a few years 
and save. 

Westfield, NJ. Ben Olson 

Auto bumpers have deteriorated to 

fPlejuu? turn to page 12} 
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HOW WE WON THE AIR WAR IN WORLD WAR II 

The story of the B-17s 
and the men who flew 



T 'G MOST MEN who fkw her in World War ll + the 
1 B- 1 7 was *1ady IvckT herse if . They gave he r 
names like Susie' Q and Rosie, But lo rhe enemy she 
w%& a dcvjl in the iky. You'Ll see why — in this 
gripping story of the plane and her trappy brave 
flyers t . . illustrated with hundreds of photographs. 
(If you were in the Air Force, many starfl ini; 
candid shots will have personal meaning for you , } 
Flying Fortran lakes you on bombing missions 
over Europe and the Pacific ... on day and night- 
time air raids of Leipzig, Cologne, Cassino. Berlin, 
Tokyo. You'll And out * How a personality cUdi 
almost kept the first B-17 from getting off the draw - 
ing board ■ Why one of the best spare parts for 
the E-17 was an empty tin can * What happened 
when the German high command marked the L\$. 
IDOlh Bomb Group for special extermination 
for breaking the “genllemen's agreement'' of 
aerial combat ■ How a B-17 crew member found 
himself hurtling through space in a flying (ail 
section — without a plane — and glided safely 
to the ground! * How a B-17 returned from 
a bombing mission in one piece — but 
without □ pilot! 

Flying Fortress illuminates the history 
of the air battles of the Second World War 
as no Olher book can. Take it, if you 
wish, as one of your 4 introductory books, 
along with trial membership^ 



The Military Book Club invites you to take 

Any 4 books 
for only 98*5 

if you jow noir and agree fo accept only 
4 selection* or alternates during the next two years. 



S7SS f LYING 
fflUTRESS. 

Edward JaltansJu. 
Pi*, td. *10.95 



i 



|3ii IwT fi *U M 
■ 1ME 

Hvri HI lu ■ t *1 
U4 Pin M ml*™ 
kH 1IM la ¥ I 
ba? fat Ml iii » 



i “ 5 



nara 



E |HE • P 



ir 1 



44 in |1 1 Li I 






I LI F . I 



•4 U? W 



tj r m i; t 



« J 11 M 



.=■ narirritarti 



tfl|AL|l »j<i| ti 

1 mi. 



m w i ! r*ti 14 si n 






m, ir h 



Look over the books described on 
(hit page. You won't find a Ikimg 
like it in any other book dub, 

THE MtLfTAKY &ook CLUt offers 
you an eiriling range at books On 
hot wars and cold ones. Important 
combat biographies and revealing 
memoirs. Significant books on 
military history And ixiiemaEiDnal 
affairs. Savings arc always sub- 
sianEio l P eoo. On ihc average, JQ% 
below publisheiV prices, 

pins shipping and handling. 

Th* MiUlerr C3y& Olttm Lta 4Wh h*.fdtousi4 rtUtwu., 

Hdl^red ali*ht tj |n ± tit ta tit fpecii I pi 



You're invited to iry the Club on 
a mat membership basis. Simply 
choose any 4 books {including, if 
you wish. Flying Fortress}. They 
are worth over S5D m the original 
publishers 1 editions. Take ihe-m all 
far only 5?Sf, plus shipping and 
handling. But send no money 
now. Examine the books for 10 
days without charge and keep 
Ihtm only if you're delighted-Thc 
Military Book Club, Garden Cky, 
N.Yr 1 1530. 



__ irtlmjCA 

aiut Hif cntcntK r j cf cel raC-te. 



&/te MILITARY BOOK CLUB 

D*pL Jt.KTX r Garden City, N.Y. 1153ft 

.appl ication ter i*i thf Military C l^b- mkJ 

i hale L Mv* printed in Ulf bom b<l flw. gill rtf 

iMfldli ftg fw an *. 

mt the Clufer's fauRIctilt. Bit I If? *4 UldifS, tfettrib- 
*r4 a <rmicif &r AUffJiitC ctokrv [f i Is 
1 need: dti MthiAq.; it wSM fc* shipped U W lUfcfr- 
Aliesrftiti, « W twli ll all, I wiU ndliTv )pW tiy 
CMMftlCfll Rdrim always, F-rcvidcd. 

Artct-mlrt d’jfirq ihe nest Ewtj y«r*., jn£ ray 
-if Scot* n J !trrd win 30% bf Ihe 

mcdeH ihJrq* far sHipflir*j *m| handhr^. 
GUARANTEE: Lr not dfiiight*^ E matt ^ IrvtnadwhHy 

wiliiin tQ wil I br canucltd add E wiN «W Mthing. 

□ □□□ 



pfLnLi 



eiu 



Blati ...... ^ Jlp 

^ J**mr^r* I" L'.K.A. aaljr. 



=r 
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NamE 

Address 



State 



MAXIMAT71 

GEARED HEAD LATHE & MILL 

Turn, face, bore, thread, drift. mill P grind— to 
accuracies within .0002" on famous Maximat 
c mbl nati on me ta f-work i ng 1 athe /mi I 1 /d ri 1 1 
machine shop! Features geared Rathe £ mill 
heads, 2 built-m 115V motors. Swings 7", 18" 
between centers. (10” t 26 f quick-change 
model available.) Max. 
vertical cap, 10" 
to center 12" circle. 

NOW YOU CAN 
MACHINE ALL PARTS 
YOUftSELF! 



□ Maxi mat 7* 1 x 18" 
Send FREE literature □ Maximal I0"x26" 



AMERICAN EDEISTAAL, [NO. TENAFLY, NJ. 07670 

DEPT. BA-2 




YOU HAVE 
IT, 



WD-40 the 
original 
multi-purpose 
spray that makes 
anything that works 
—work better. 

It will lubricate all mov- 
ing parts . T . sliding doors, 
drawers and locks 
Jt will penetrate to free rust ''fro- 
zen 11 or corroded bolts or sticky 
mechanisms. 

It wifi protect metal from rust and corro- 
sion and provide fine lubrication, 
ft Wilf dry out motors* electrical systems wir- 
ing and breaker points. 

MAKES LIGHT OILS OBSOLETE 



for a SAMPLE and free brochure 



send 250 in coin to 

WD-4Q COMPANY 

5390 Napa St., San Diego, CA 92110 



LETTERS 

(Continued pom page IQ) 

chrome trim and he wants you to buy 
them instead of waiting for better. Too 
much cost in safety, he says. 

The auto industry forgets cost in its 
built-in obsolescence and things like 
curved glass, wings, fins and all sorts of 
valueless changes. Let’s put the money in 
something worthwhile. 

Philadelphia William H. Kirlin 

Mort was right 

My father recently bought a 1970 Pon- 
tiac and it developed exactly the same 
problems described by Buford Hall in his 
letter to Automobile Clinic (page 18, Oct. 
PM). It turned out to be the intake mani- 
fold gaskets that were causing hard start- 
ing — just as your Moil Schultz diagnosed 
the problem. Mort was right; my father 
replaced the gaskets and now he says the 
car is running great! 

Aspen, Colo. Baft Finn 

Great — but wrong price 

Everything was great about your listing 
of Dur-A-Poxy in New Products for Im- 
proving Your Home (page 132, Sept. PM) 
except the price. The list price per gallon 
is $14.95 (not $28) . 

Duf-A-Flex, Inc. Mitchell Andreski 

Hartford, Conn, president 

WeM'stoo wide 

Your diagram in Anyone Can Build 
This Coffee Table for $35 (page 174, Sept 
PM) shows the three wells in the middle 
as 9-13/16 by 13-13/16 in. After building 
the table, I received the carvings for the 
wells. They measure only 9-13/16 by 13- 
5/16 in. This leaves considerable plywood 
showing. Are the carvings the wrong di- 
mensions — or the drawing? 

Vandalia, Ohio Terry L, Cole 

Sorry — the drawing is wrong. Anyone 
else who makes the table should use the 
correct dimension (23-3/16) or order the 
carvings before marking the size of the 
well . 

Woops, says Mort 

Mort Schultz led Mr. Moen and his son 
on a wild goose chase in the October issue 
(Automobile Clinic, page 18). The “con- 
stant compressor” problem is no problem 
at all— as Mort stated in his first sentence, 
It’s too bad he didn’t stop there. 

Old Mort is bound to miss sooner or 
fPIeflfiC firm fo page 14 ). 
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0 p#nj Tkouiamdi Big Salary fobs for Beg iflflenf 

Now ynu ran lake your pick of thousands of big 
salary jobs open to Draftsmen Isee “help 
wank'd r ‘ section^ of imtm|>olitan newspapers}. 
Hu£o nut i on with* demand . , . U.S. Dept, of l.uimr 
reports ,J 42*» more Draftsmen m-edrd in next SO 
years — not enough applicants to fill drafiinp jolw 
available now!" Our easy "Quiflt-Ijam" MHh- 
cd has helped hundred* toward good income, ae- 
riirily and a* Draftsmen. Why not you? 

Yq u Need No Growing 5irill — W<e Technical Ability 

l>ur slaff of Frt*rc ,, -s.iueaJ Djiflimcn j*mUs you iicp-by-Hce 

S . With lour tim# Iww nMy y™ 1 wrosk un ar- 

FtfttjeClA. fun-i-imy la irmrmlm-, (hi. 

Mjuny Ef llj U-k nucTBCcLrd with ofii y k tsviv s-f-houl I fn-ift- 

jnp CRte-rs report i^kkI amilwn draftilUJMrt lih^ whjlf 
lr4JTi i-rtf - Kuril coupon tMXV butt . . . #H FREE “DRAFT- 
I HQ. CAREER KIT " S-»pl* Lisson, Draftint Aptitud v 



fr.jj O Architectural Drafting 

' W ^ i} Today's population explosion guarantees boom 



in building of homes, churches, schools, tac 
tones, office buildings & warehouses is just 
starting Thousands Architectural 0 raftsmen 
needed NOW because drawings must 
be made of every part of every 
L ^ - building before ground 

_ L_ _ • _ can be broken 



Precis i-jm Ci ra ’.v mg Instrument Sri 
if Of^lti^K Doa*di Outfit and Fineffrtip Tiling 
Dr0ftlPE T.lblo -nre given |c yau iw.sh your tom 
plela Kpr+h Amurman CauiM L »n Dr^Tling 



£XPfR|fNtE 

KQUKBK 



0 Mechanical Drafting 



“The dearth <*f qualified applicants has resulted 
in increasing: calls lor trainees, as employers in 
many areas i Hasted hinng specilmtions. Dperi 
tntt requirements h j been virtually eiimm 
alpd, along with age barriers/ 1 
"Sle-adiMy growing employer requirements..* we re 
jcLom panted by marked reductions m the supply 
of draftsmen available. 11 



Skyrocketing U.S, mass production requires 
mi ikon s qf drawings & thousands oi Meehan* 
cel Draftsmen all a tong the way. Dr a wings mu &1 
be made of every PART of every product used 
in Ihe U S. fas well as of tJie ma-chtnes V 
that make thiese p^rtsy before pro 1 i!j_. 
duct ion can be started. ^ — 1 



Desigft 

Draftsmen 



^TUPt- wl i 



1 ii .f r.'^il to riiiif 

Supmntrndftrt irt Fufrii*: 
fniftni'Niui. 

ltci*drtfilb*fce- 

^ W4UiHm ■ 1-~T ■ 



" I# V* vi-TMwhf hr inirrrtftd in jjj rrrw‘fwir?p your 
grad -■ w.T potential empt&y et ^ E M | NGTON 

"At tfn ' present rime%r have j rventt npemtigs 
nunfoMr for qualified Uruttwrrrn. t look fta- 
witt-rf fr> rtiifitife ring fTttditfitr r ttf *-r?l|r 

iutiottr WEST I NG HOU SE 

'■ 1 1 I" fomr irnnt’rdmie ifffrmutrr fitr (ffjjjfflrri 
tmd Draftsmen and Imw u definite ini ere jI in 
j i ifee% r iewirig candidates tnmirt Hat rf.i ■ . 1 1 

AMERICAN MACHINE & FOUNDRY 



S«fi Prflffwlion! 

■JS nenihi jp> I J 
utKir er . no m l jo for*' 

* Grii Thret Riniil 1 ■ raja pi 52 t£&j3!e in 

-vr Z'Kt VmpHIlftE PI. : j | HjVE QTalfifl*’ RODri. TTl JPN i 

transferre-J "i" !"c fauWdry 1o Dhit 

Ilf En^lwMilfta DmiOfn>ef1 a^d fr» d bit." I. 0.. Mnt. 

fflWISWW w ■ ‘ - i,* 1 

Arrh ,0|> SlfTlC«n«ll nr Wl * SJOO t*iwl ■* 

‘ cv. ^-b pr?ilt.fii- Courif h** r-rtfi rtfi * ]] month i, J eau'a 

ASTERN GEAR iSart 1 akeady hive j \oh wait- ihake hanUs with r*ur 

j j. e irr isr r? ■■■..? r-r service." ifoff in ptfafl/' 



* Jtrfck i tfeui# hmn 

a rrom^-iliuli ^ rn-^FJFre, 
iif ui faridrlAH ■ fjA 
r/fi/Ltfi f. n'Jir 
IrtilrFirff. 



! NORTH AMERICAN SCHOOL OF 0 RAFTING. Depl. 241? I 
j J J . M CampiuL br.! Univ«rs,Fly Plaia. Newport Beaeh, CA 92&63 

| Ff'JSh ^DRAFTING CAREER RIF* irKludm* Book. 

| LetHii. Aptitude Tdt A Driflhf InilFudhMt — ALL 
i FREE! No ialeimjn will C*\K 



APTITUDE 
iit v TEST 



I ADDRESS 



NOAlH AMERICAN SCHOOL OF DRAFTING I CITY. 
4 5*0 Campus Pi. , Df pb 24 1 7 1 H Univvrw Ey Plaia , Newport headi , C A 3 Laa 



Ta/re Tour P/cA of 2 EXCITING FIELDS 



U*S, LABOR DEPT, REPORTS 
SERIOUS SHORTAGE OF DRAFTSMEN 

faffiMivriir 'jii“.Nrr fjuni tf. S. f.<ifcr*r Ik^-i 

ymitu ihleT miJi.i.juiiJr Jut Jtrn/4j4firny 



TOP AMERICAN EMPLOYERS 
WELCOME NASD GRADUATES 



o S WayDraltiftilnslrument— 

yours to keep as a FREE 
GIFT withDUl obligation. 

® 20 ?t Draftini Cirttr Fact 
BoHs - pKked with details 
about career opportun it ies. 
0 Self- Scoring Drafting Aptitudi 
T«1 - tells if you are suited 
HI lor high pay fralt ing Career . 
Jo Sample Lesson - a "sneak 
| preview" of things lo come. 



Cuil-tft-Coasf Shortage ef Traiaed Draff i men 
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LETTERS 

(Continued from page 12) 

later; maybe he ought to have 30 lashes 
with a wet noodle. Oh well, we still love 
you, Mort. 

Hartselle, Ala. Sam Boster 

“Yes, friends, I goofed,” says Morf. “Mr. 
Moen wanted to Jcnow why the compres- 
sor of his Oldsmobile's oireouditioner kept 
running when he turned the unit off. The 
story is that, since 1968, Oldsmobile has 
purposely designed its air conditioner (ex» 
cept Comfortron) with a compressor 
clutch hold-in relay. 

According to Olds , the airconditioner 
compressor will continue to operate re- 
gardless of the control setting , With the 
compressor operating, the airflow through 
the heater^airconditioning system will be 
dehumidified and will prevent possible 
fogging of the windshield under certain 
conditions. 

"An easy way to shut it off: While driv- 
ing along in gear, without shutting off the 
engine, simply turn the ignition key mo- 
mentarily to the right as if you were try- 
ing to start the engine. This will cause the 
kold-in relay to cut out. You won't hurt 
anything” 



Mercury vapor needs ballasting 

Game Not Called Because of Darkness 
(page 136, Aug. PM) could lead to serious 
results. Your readers should be cau- 
tioned to never install a mercury vapor 
lamp in a standard light socket. The least 
that can happen is a blown fuse: the worst 
is a violent explosion with a faceful of 
broken glass. A mercury vapor lamp re- 
quires a ballasting circuit to limit the 
starting current. 

Your readers might be interested to 
know that a dimmer circuit is now avail- 
able for mercury vapor lighting. With it, a 
single luminaire can produce anything 
from a soft glow to a full 1000 watts, 
Wiue-Lite Corp. A. N. Henry 

Houston, Tex. 

Nothing new , . . 

The "Angle -Dividers” shown in the 
New Tools (page 158, Sept PAf) confirm 
the adage that there’s nothing new under 
the sun. 1 have a tool which is identical; it 
has been in my family for over 40 years. 
The tool inscription reads: “Nagel’s Adj. 
Sq. Ang, & Bevel, Pat. Aug, 15, ’06.” I’ve 
used the tool many times; it's very use- 
ful. 

Monroe, Mich. Kenneth Hoyt 



USE ZIP CODE WHEN ANSWERING ADS, 



IT'S EASY TO WELD 

With the New HEAVY-DUTY 

4-WAY WELDER 




FULL PRICE! 

Cifettmp 
Huartintrr 

You tort W*fd, braze, selder, tyt almost anylhifig mode of 
metal, including aluminum. Operate! On Ordinary borne 110V 
Outlet, 30A fuse. Repair ton, beoH, farm equipment, home 
repair*, furniture, bicycles jwM about anything. Adjustable 
carbon arc torch easily regulate* heat up ta T 1,000 "far a ay type 
at welding without ch angina heats or Cablet. HUNDREDS OF 
THOUSANDS SOLD IN 35 VfiARS, PROOF YOU CANT BUY A 
BETTER WELDER FOR LESS, Lifetime Guarantee: If ever i neper* 
ative, return prepaid, we will repair end roshjp without charge, 

READY TO USE- NO MORE TO iUt: You get welder in rug- 
qed metal cabinet heavy duty cables ond ground clamp, full 
face helmet, adjustable torch end rod holder and simplified 
welding manual. FREE, two big bang* pact;* of instant are 
welding rods, brazing rod*, IV carbon*, wider & flu*, 

SPECIAL FREE TRIAL OFFER: If nor completely ipitifiird, return 
in ID day* end we H || refund purchase price. Send only $2.00, 
then pay 116,95 plus C.O.D, and delivery charge*, or send 
$18.95 tar prepaid shipment in Can line ntaf USA. Illinois 
resident* add 5% tdtt ta*. 

FOUR- WAY WELDER CO. WO Federal 5L, t*fc*f 0 + HI. D0G1S 



Don't change 
your address 
without notifying us! 

To insure uninterrupted service on your 
Popular Mechanics subscription, please notify 
us at least six weeks before you move. 

1, Attach your address label from a recent issue in 
the space provided below.. . [If label not available, be 
sure to give us your old address, including Zip Code) 

2, Print your name and new address below (be sure 
to include your Zip Code). 







Mail entire notice to: Subscription Service Dept. 

Box No. 64 S 

New York, N.Y. 10019 



Name. 



New Address. 




Prfnt 


City 




lip 




state 


Code 
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STARTYOUR NEW CAREER NOW! WITHOUT OVERHEAD! ANY PLACE! ANY AGE! 






UPHOLSTERING 

you don't even have to 
quit your present job!!! 



Start learning now, At home, or in the 
garage, in your spare time — no outside 
classes to attend. If you can tie a knot and 
drive a tack, you can learn this business, 
quickly, easily. You start learning the 
basics right away through the proven MUI 
Home Training Plan, And before you're 
barely into it. you can start doing the 
simple upholstering jobs that are all around 
you waiting to be done. Chairs, 
cushions, seats, footstools. 

Even before MUI students 
finish their training, people 
start bringing upholstery jobs 
to them, and remember— the 
world is full of furniture that 
needs fixing and re upholstering 
and more is wearing out 
all the time! 



AS YOU LEARN, YOU JUST SLIP 
INTO THE IMMENSE FLOW Of 
UPHOLSTERY WORK' Thm* of *11 
there it! r . . Sofas, launging chain 
finished in bcauMul Fabrics, which 
MU! tills you haw Id gal a! ’ho right 
price — avert ! rather and ill the 
vinyls. And then you “have huiM -ids 
an d breakfast rvrtoks c*r>a1v. Ira 'lets 
and all the millions erf a^Jcimabiles jn 
Anie rrca. Yes. you Ee*rn .AS* |hi* an d 
mpraf When wC finvih lDBthmj 5 you, 
i in your a m - n hurtle irt yetir '.par* t'-Tiej 
pnh * he n you Kit &ur ClMDrnia 
slate approved d pi&ifii you know lhn 
business as a ft* I prolesslDnair 
YOU will t+ieni have one hi Ihe fftMt 
fantastic pnsripymakkng ^hill* in 
Am*t tea budt m(o your head and 
hand* 1 Np ana can ever take Ibrs skill 
away fr&m you and no nne can 
ever tire you, because ytai'fl the bass 
of a business Shal ychu £Bn lake with 
you Y DU c?n ma e tups mOhiy Nom 

than on any tune anyplace you 
want Id pul duI your shingle' 

When you read the paper* you *te 1here"s 
a itriHe Here, a lockdul There. Permit lay* 
off ] 50.000 man A plant is shut down 
and 1 moved DlpI of 5l»te A firw Julh'TijIrd 
machine eliminates 5,0QHQ jobs. They f.ifk 
about daBlocated workers and try (d Od 
turtieththg about if. WhaE pays the fc s 
if you ree caught up in one of mese 
situations? When you knew upholstering, 
life gels very simple and 
lot* of fun It'S simple 
because- where (here 
are people, there .'are 
Ijphrj-l-sEery jObv and let*. 
pFjhern ll'i fun beCAu\t 
Iff* rs fun when the bills are 
pa;d and there"* fn-Qhey Art 
She hank, even efiough t& 
buy those things ypp'v* 
always wanEeo for yourself- 






V» 






MET*. 



T* 



JUST ONE 

CHAIR can pay 
you as much as 
your present 
weekly 



paycheck! 



What started as a hobby, now pays me $10 an hour 

Yet. many MUl graduate* make belter j, [C an huu* luffimg pld 

wb-DOut furniture in Ed bughl new dftCfirilat pieces' Slack M_ up 



Against what yo-u'rr drting now! Am > p .j. making 13 50 a *« L ’ %20Q* 
DD |du p-fl in I png hours rtf dull *prS ^itfi s-mall ra^es" 5 I* 
I hat the way you want ED *£>e^£t the r#sl rtf your Irfe* JuSl imagine, 
you can mp'Ke 13 50 J2M. 1250 u phoHlering ius! one chair or spfa 
|he*c d*ys! And il you re lhe kind ol pe*s®n who so wd>k 

earn, y-ou an somtl im-Eii I Irtish -3 |0b hkf* Ihns in * day That’S pay. 
and it be*l* what most colles* gradual** make! 



WORK THE HOURS YOU LIKE TO WORK!! 

If you favor 3 regular 35 hours 3 ■week up hosiery lets you 
del it and make P really frne hviHfi On I he other hand if 
you're really JmbilrDUS 3-nd want to rtc'k 60 or 7f) hour* 3 
rtitk you are Slatting to talk abcMul some big* bt& mpnrty! 
The rmport 3 nt thing as I hat she choice a* yduf*H not somt 
body elses! (Not hhc when you ir «orkinE for *omeooE else I 
Mari, sludents Of retirement a A* iu&^ do 3 If* p^ce* now 
and Ihen puSt SO keep th -->y. nice and eornlDr|*blE, 

TO at STMIH^ MW «T IKE IN fNt MAU . . TODAY! 

It costs you nothing Id get Ihe .nlnTrt 13 HDrt *nd ****** no 
ofalrgatrOO . Np salesman nr gDrng In r.i ■ yQu This mu<h 
ilii* much only., every successful MUJ graduate must do for 
himself - send the cOupdft lodsy! 

nru ctf A B3C lUVtTtiTti 1* MCI 900K ON UFHQUrERT 

and the upholstery husine**. end an actual Nee sample 
lesson showing, how |h* f*burousJy successful MUI syslem 
is taughl For your sa'ke and me sake of yuu^ fuiure, da fl 
now Cut out ihE coupon fill H oul. t»jt if in m envelope 
and mail >1 now An ffiAii H3tti« Mul about two days sooner! 



ALL THE SPECIAL ‘ TOOLS OF 
THE TRADE” ARE YOURS . . . 



FREE 






f DIPLOMA ^ 



YOU GET THIS 

AUTH0R1ZE0 

DIPLOMA 

WHEN YOU GNAOUATE 



MUI IS APPROVED &Y THE CALIFORNIA 
INTENPENF Of PUBLIC INSTRUCTION J 
AUTHORIZED TO ISSUE A DIPLOMA 
HCLSTERY* 

MODERN UPHOLSTERY INSTITUTE 
Box JW9-FBH. Orange. Calif. 92fiC^ 



N#mO 



Addnhk 



MODERN UPHOLSTER 
INSTITUTE. Bfli 8^-fSI 
Orjfijt*, Calif- S2»s 

Plea sv '-end the FREE UPHOLSTERY 
CAREER BOON, the FHCEi UftMPtE 
LCSSON i unde r*1ahd l i,«nd* r 

■no gblig-ilidrt wh&Tever ind am just 
>end«ng for fhe frea fatss c-n -o& 

and C3iee-r oppclurtklies in Uphr-iC 

sfehng *ftd the MUI titsm* iraming 
pfagnm t u n ace rtf 3 n d th*at ns 
sascynm will t*ll- 

. Age 



City 



■Slit* 



APPROVED 

FOR 

VETERANS 
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POLLUTION 

FIGHTERS’ 

NEWSLETTER 

By SUSAN MAZUR 

'INSTANT OIL' can be made from organic 
waste in 30 minutes, reports Dr, G. Alex 
Mills, chief of the U,S. Bureau of Mines Coal 
Div., referring to the bureau's newly de- 
veloped process of making crude oil from 
organic materials, such as manure, sewage, 
vegetable waste and household rubbish. First, 
row material is put into a big kettle along 
with carbon monoxide, and the mixture is 
heated to approximately 720 1 F. Next, a 
pressure of 1200 pounds per square inch is 
applied. 

In 20 minutes you have crude oti with a 
heat volue of between 14,000 to 16,000 
BvT.U- o pound (natural oil has a value of 
20,000 S.T.U.) and a sulfur content of less 
than 0.35 percent— way under the strictest 
limit on sulfur content allowed for fuel used 
in powerplants. In addition, weight loss dur- 
ing the conversion is negligible; almost all 
hydrocarbons are turned into oil. Full com- 
mercial operation wilt take at least two 
more years, however, says Mills, 

ECOLOGY LESSON PLANS have been prepared 
for (eocfierj of kindergarten through senior high 
School, Caffed Environmental Involvement, the 
package is designed Jo in crease o student's un- 
derstanding of environmental improvement through 
his participation m basic experiments on what 
pollution is oH about. Copies (including bibliag - 
raphy} ore available io teachers for ST each: 
Environmental Mvo/vemenL inquiry Services, Dow 
Chemical U.S.A*, 2030 Dow Center f Midland, 
Mich. 48640 . 

NATURAL-DESTMJCT PLASTIC FOIL may be on 
the marker in another year, according to its de- 
veloper, Akertimd & Rousing (Lund, Sweden), The 
product is a result of adding chemicals io poly- 
thene, poly pro pene and polystyrene. ND-plajtlc, 
at the foil has been nicknamed, disintegrates In 
six to eight weeks wilh normal exposure to the 
natural efements. 

A PORTABLE AUDIO MONITOR has been de- 
signed by Du Pont to measure workers' ex- 
posure to excessive noise, Pocket-sized, the 
monitor dips onto a belt or pocket and a 



sensitive microphone to the shirt. The monitor 
—alio called a dosimeter since it tallies and 
records toted exposure— is not unlike the 
radiation counters used by workers handling 
radioactive materials. 

GENETIC DAMAGE in humans resulting from 
the lead additive in gasoline is being mvesfigafed 
by scientists at the Wallenberg ioborafqry in 
Stockholm* Mutation pit plants due Jo even minute 
amounts of lead in the atmosphere is certain , ac- 
cording fo Assistant P rot. Claes flame/, director of 
the team, Tests reveal breakage and abnormal 
distribution of chromosomes . flame/ says Sweden 
plans lo bon lead additives fused to boost octane 
rating in gasoline) by 1 977* "The reason for not 
acting more quickly/' he says, "is our fear fhaf 
some new and even more harmful substance, 
about which we know nothing, will replace the 
lead/' 

"WATER TEST KIT" has been designed by Urban 
System*, Inc., Cambridge, Mass** for anyone tg 
use to determine the quality of water samples 
taken in hfs community. Water quality tests in- 
clude: dissolved oxygen, hardness, chloride, phos- 
phates and hydrogen sulfide. Priced at ST 2, the 
kit is available at major department stores. Other 
ecology kits From Urban Systems are "Can I Drink 
the Water?" and "Can I Breathe the Air?" y *=* 
each with experiments and discussion and priced 
at $6 h 

RUBBERIZED ROADS-this possibility is being 
researched by Batelle Laboratories in Colum- 
bus, Ohio, under a $54,000 grant from 
H.E.W. It j& hoped the study will prove that 
rubber from tires when added to asphalt 
emulsion and coal tar dressings improves the 
material's durability, resiliency and resis- 
tance to abrasion, 

THE "ZERO LEAD" standard tor gasoline does 
not mean Jhe fuei is absolutely lead-free , It 
has been found that "trace" amounts of had 
exist in so-called "pure" compounds and gaso- 
line is no exception, American Oil Co,, for 
example# sets o standard of 0*05 gram of lead 
per gallon <99.99 percent pure) or less. This 
figure betters the federal government's standard 
of 0.07 gram for gasoline used in its vehicles, 
and it under the .075 limit of the New York 
City Ordinance* 

DO YOU KNOW abeul same action being taken 
to fight pollution that we don't know about? In 
your community? On the job? Tell us about it. 
Write Environmental Editor, Popular Mechanics* 
224 West 57th Si., New York, N Y. 10019. * * * 
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The Accountant. 

You should earn his salary. 

Learn how to become an Accountant in your spare time. 



You are looking at an influential 
and often envied man in the world 
of business. 

He b a special kind of authority. 
He usually knows more about a 
firm's financial affairs than anybody 
short of the highest company offi- 
cers, There's hardly a single major 
decision made without calling on 
him for advice. 

Obviously he b worth a lot of 
money- and he gets it. 

Why don T t you become an ac- 
countant? 

Of all the professions, few offer 
a greater wel co me to newcomers 
than the accounting profession. 
That’s because there are frequently 
more fine positions open than there 
arc trained people to fill them. 

Do you know that, regardless of 
your present position or previous 
experience you can learn to be an 
accountant — or add accounting to 
your qualifications for advancement 
—through spare-time home study? 



With the low-cost training offered 
by LaSalle, you study in privacy * 
during hours of your own choos- 
ing, without the need for travel or 
for taking time from your own job. 

Your lessons are mailed to you. 
LaSalle's CPA-supervised faculty 
starts you right at the beginning, 
explains basic accounting principles 
and methods, gives you actual ac- 
counting problems with your les- 
sons, then corrects and grades your 
work. By the lime you are finished, 
you are well prepared for the major 
accounting tasks you will be ex- 
pected to handle in the business 
world. 

LaSalle has been a leader in 
home study for over 60 years. It has 
enrolled more than 2,000,000 stu- 
dents in that time. That is why a 
LaSalle diploma is a recognized and 
respected credential. 

If you are truly seeking a more 
rewarding career whh higher pay, 
a solid position in the business 



world and the good things that af- 
fluence can buy, you owe it to your- 
self to read LaSalle’s famous book- 
let 11 ‘Opportunities in Accounting.’ 1 
Send for a free copy. You will also 
receive a free sample lesson in ac- 
counting which will demonstrate 
how LaSalle makes home study in- 
teresting and practical. No obliga- 
tion, Mail attached card or write 
LaSalle, Dept,73-083. 417 S. Dear- 
born Street, Chicago, Illinois, 60605, 




Mai! card tor 
FREE booklet 
and sample 
1* sson 
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BUILD THE WORLD'S MOST 

SPECIAL 30-DAY SALE 

EMPEROR 

GRANDFATHER CLOCK CASE KITS 

easily asseabied by the do-ft-yoarscHcr 
BUILD YOUR OWN. SAVE $200 AND MORE! 




MODEL 100 
70*’ x 16” x 10" 




SOLID HONDURAS MAHOGANY 



THESE PRICES FOR JANUARY ONLY! 

Complete hardware furnished. 

All pieces pre-cut and pre- sanded. 

Waist and hood doors and dial 
frame pro-assembled. 

Each piece may be individually re-ordered. 

Take advantage of this January sale to save on 
your own craftsmanship. Learn why Emperor 
is the world’s largest builder of grandfather 
dock case kits. Both models also available in 
completely assembled, unfinished cases and as 
completely finished clocks with movement in- 
stalled. 



Model 100 Features Model 110 Features 



* Colonial curved own 

* Sculptured appliques 

• Curved arch face door 
a full length waist door 

• Dec ora tor sculptured 
base 



• Brea kf von t swan neck 
end finial design 

• Curved arch face door 

• full length wist door 

• Hi If- turned hood 
columns 

• Decorator sculptured 
base 



e floor lawelers 



• floor tevelers 



The traditional charm of an elegant, stately 
grandfather clock increases its value through 
the years, ft is an accurate,' functional time- 
piece as wall as a classic addition to any decor. 
Original designs and movements imported from 
West Germany make Emperor Clocks both beau- 
tiful and dependable. 




MODEL no 
72" X 16%'* K 10” 
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TREASURED TIMEPIECE! 






EMPEROR GRANDFATHER CLOCK MOVEMENTS -MODELS 100. 1T0 



The Emperor Clock movement is manufactured by West German docksmiths, now in 
their third generation of dockmaking Embossed overlays surround the solid brass dial. 
The permanent- polish face features serpentine hands, in the arch above the dial you 
have your choice of a shaped aluminum world with the words "Tempus Fugit" in- 
scribed in black enamel or a moving moon dial with lunar calendar. 

The completely weight-driven movement strikes the famous Westminster chimes: four 
notes on the quarter hour, eight on the half hour, twelve on the three-quarter hour and 
sixteen on the hour, alJ struck on musically- tuned rods. A Big Ben tone sounds the hour. 



IMMEDIATE DELIVERY — 1 YEAR WARRANTY 



MAKE BIG MONEY BUILDING EMPEROR 
CLOCKS. Many hobbyists across the coun- 
try have become regular Emperor Clock 
dealers, buying kits and movements for 
assembly and re-sale to friends, neighbors 
and retail stores. 



EMPEROR ANNOUNCES FREE MARCH 
CLOCKMAKING SCHOOL. In March, Em- 
peror Clock Company will conduct a 2 day 
refresher and beginner clockmaking school 
The enrollment will be limited to 200, Reg- 
istration will be accepted on a "first come, 
first served" basis. Register now if you are 
interested. 




MONEY BACK GUARANTEE 

Alt Emperor Clocks and movements are shipped on a 100%, money-back 
guarantee. If you’re not completely satisfied, return the item — shipping 
charges collect — for immediate refund. 



Order Direct with This Order Form! Offer Good through January 31, 1972 



All Orders Shipped at Once 



Please check: 



To: EMPEROR CLOCK COMPANY, Dept. M-39 , P.O. Drawer AT, Fairbope. Ala. 36532 p,ev,oos customer □ 



Gentlemen: Ship the following — F.O-B. Fair hop*, Ala. New Customer p 



QUAN, 


DESCRIPTION 


m . 


REG. 


SALE 


EXTEN- 

SION 




Model I0CKK Do-It-Yourself Kit (without Movement) 


49 


77. SO 


62-W 






Modet UO-K Do-It-Yourself Kit (without Movement) 


49 


82.50 


67.50 






Model 10CMJ Assembled/ Unfinished Case (without Movement) 


60 


124,50 








Model 1 JO-U Assembled /Unfinished Case (without Movement) 


_60 


139,50 








Model 1G0-A Completely Finished Clock (with Tempos Fugit Dial) 


90 


249.50 








(with Moving Moon Dial) 




264:50 








Model 110-A Completely Finished Clock (with Tempus Fugit Dial) 


90 


269.50 








(with Moving Moon Dna 1) 




284.50 








100-M Movement with Tem pus Fugit Dial (Models 100 and 110) 


30 


75.00 








10Q-M Movement wtth Moving Moon Dial {Models 100 and 110) 


r 30 


90 00 







We accept personal checks. 



TOTAL 



ENCLOSED: □ Check * 

□ Money Order I 

Charge to my: Master Charge , 

Card Number 



Eta n kAmentard . . __ „ . 

Card Number 

Please send FREE color brochure on complete Emperor line Q 



Name 

Address 



Alabama residents only p add 4% . 

GRAND TOTAL & 



Expiration Date 
Expiration Date 








City. 



State 



Zip 



DIRECT FROM THE WORLD S LARGEST MANUFACTURER OF GRANDFATHER CLOCK KITS 
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SOLUTIONS FOR MECHANICAL HEADACHES 



AUTOMOBILE CLINIC 

BY MORT SCHULTZ 



Hot stuff 

My 1963 Chevrolet Six holds between 
190 and 200° on the temperature gauge 
while the ear is mowing, but at traffic 
tights the temperature goes to 210°. To 
try and correct the problem I have had 
the radiator boiled and rodded, replaced 
the 195° thermostat with one of 160°, 
added fresh coolant and disconnected the 
heat riser. The temperature is the same. 
What else should 1 do? — L. P. Watson, 
Fair/ield, Calif, 

First, put the 195° thermostat back into 
the car. Second, reconnect the heat riser. 
And third, stop making problems where 
there aren’t any. To quote the Chevrolet 
service manual, "All passenger- car cool- 
ing systems are pressurized with a 15- 
pound pressure cap which permits safe 
engine operation at cooling temperatures 
of up to 252° fV' 

Big drip 

My problem is a loafer leak in the 
(rank of a 1970 Plymouth Satellite. Water 
enters througk the lower edge of the back 
windshield, l‘ve been told. The dealer has 
worked on the car four times, but it still 
leaks . What can be done ? — Harold W. 
Barker, Cayuga, Ind. 

If the dealer is certain that water is 
coming into the trunk through the back- 
light, as the back glass is called, the re- 
pair should be simple. There are many 
effective sealers on the market, such as 
silicone rubber compound. However, a 
successful repair can be made only by re- 
moving the molding around the backlight 
and applying the sealer directly to the 
glass joint. You are doomed before you 
start if the sealer is simply applied around 
the molding points. Is this what the dealer 
has been doing? Be sure also that he 
checks the top comers by playing a heavy 
concentration of water on them with a 
hose. The leak might be there. 

Dwell awhile 

I own a 1968 Mustang with 289-cu-~in t 
engine and standard transmission. When 
I set the distributor breaker points by 
dwell, the setting by feeler gauge is way 
off. When points are set by feeler gauge, 



the dwell is thrown off. f have had my 
dwellmeter checked for accuracy , and it's 
fine. Is my distributor bad?— Richard 
Smythe, Bowie, Jlfd, 

I would say so. Look for trouble in one 
of two places — either with worn cam lobes 
or with a worn upper distributor plate. 

Sequel to another oddball 

In your June column, under the title of 
" Another Oddball. 31 you recounted the 
tale of Thomas Nagle of Ardoch, N.D . . 
who has a Dodge that uses a quart of oil 
every 300 miles for about 1000 miles and 
then won't use a quart for 2000 miles. Tell 
Tom that I had a Plymouth with the same 
habit. I asked a dealer about it and was 
advised to use a straight number motor 
oil, such as SAE 20 t instead of a multi- 
viscosity oil, such as SAE 1QW-40, which 
Tom is using. I’ve had no trouble since, 
—Max DuCharjne, Elkhart , Ind. 

Thank you, Max, Tom: It’s worth a try. 

Lazy Beetle 

l recently purchased a 1971 Volks- 
wagen seven -passenger wagon with air- 
conditioner. It had a "ping" in the engine 
from the start. I complained about it at 
the 600-mile service and was fold to use 
premium fuel. At 1800 miles, a can of 
additive was poured into the gas tank to 
try to get rid of the noise. At 3000 miles, 
timing was adjusted. Finally, at 4500 
miles, the shop got rid of the ping, but 
now the car starts very hard , has no 
power and uses gas. The best mileage I 
get, and this only occasionally, is 19 
miles to the gallon. Can the oirconditioner 
be causing my trouble even when it's 
turned off? — Spec. 6 Richard N . Pann, 
Augusta , Ga. 

The shop that’s been working on this 
car is causing your trouble, and it's time 
to turn it off. Tune-up of this engine must 
be done exactly by the book or you will 
continue to have trouble (all late model 
VW owners take heed). Here is the pro- 
cedure that must be followed: 

1. If the designation 27.5° C. is stamped 
on the intake air thermostat, replace the 
(Please turn to page 26) 
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Her first pair of skis. And he 

wants them just right 
The right length The right feel 

He wont have it ony ofher way 
Their cigarette? Viceroy They 
won t settle for less. Its a matter of taste 

/iceroy gives you all the taste, all the time 



n? *• *« «*«•*. 








Think enormous. 

Small cars are making it. The M60-A 1 is 27 feet 
long, 12 feet wide and weighs 52.5 tons, loaded. 

Flashy colors are in . The M60-A 1 gives you a choice 
of one. An odd, brownish green. 

Gas economy is a must. At 3 gallons to the mile, 
it's not one of our best selling features. 

But talk about power. The M60-A1 offers a 750- 
horse, 12-cylinder air-cooled engine and cross-drive 
transmission as standard equipment. 

And maneuverability. The M60-A 1 turns on a 
dime. Large, but a dime. 

And ease of parking. Who's going to fight you for 
a spot? 

The M60-A1. It isn't small. It isn't flashy. It isn't 
even economical. 

It's just enormous. 

If you have the bug to move to something bigger, 
see your nearest Army representative. He'll tell you about 
the opportunities to make it big. In Armor. 



Today's Army wants to join you. 



Amy Opportunities Dtte . 

1 E>pt 20Q, Hampton, Va £3369 
j Please teU me more oboul the h&g world of Armor 
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AUTOMOBILE CLINIC 

fCpftfattt d from page 22} 

part with one having the designation 45° 
C, (part No. 113129826). 

2. Adjust sparkplug gap to 0.028 in. 

3. Adjust the dwell angle of new dis- 
tributor breaker points to 44° -50°, and 
that of worn points to 42 D -58°. 

4. Make sure the carburetor injector 
fuel stream is passing between the throttle 
valve and air horn wall just as the throttle 
valve is opening. 

5. Make sure the average amount of 
fuel being delivered by the carburetor 
accelerating pump is 1.6 cc for 10 strokes. 

6. Be sure that valves are adjusted to 
0.004 in. (cold). 

7. Check ignition timing. For your par- 
ticular model, it should be 5 Q after top 
dead center with engine speed at 850 rpm 
(±50) and with the vacuum hose con- 
nected. Since this vehicle has a double 
vacuum advance unit, the throttle valve 
must be completely open as timing is 
being set. 

You shouldn’t use premium fuel in this 
car, although it won’t hurt anything. Ad- 
ditives are not recommended and shouldn’t 
have been put in. Your gas mileage — 19 
mpg — is within reason. 

Muffling a crack 

1 ftnve a cracked manifold on my 1964 
Cadillac, ft is not structurally in danger 
of separation, because both sides of the 
crack are being held /irmly to the block 
by bolts. However, 1 mould like to find a 
way of sealing the crack without hairing 
to take the manifold off for welding. Do 
you know of any treatment that can be 
applied and toil! hold until such time as 1 
have to take the engine down for major 
repairs? — Frank S. Wise, Provo, Utah 

One method that I’ve seen work is to 
clean off the cracked area and then run 
the engine until the manifold is hot. Ap- 
ply several (three should do it) coats of 
muffler cement as directed on the package. 
This product may be purchased in an 
automotive supply store. 

What's right is right 

What is the correct way to check auto- 
matic transmission fluid , . . with the en- 
gine running and the transmission in neu- 
tral, or with the engine shut off? Vve 



heard both ways expounded. — Martin 
Nelson, Waterloo, Iowa 

The correct way is the way the manu- 
facturer tells you to do it. All instructions 
I’ve ever seen say to drive the caT to 
warm up the transmission and then to 
check fluid with the engine running atid 
the transmission lever in neutral (Plym- 
outh, for example ) ; other instructions say 
to keep the transmission lever in park 
(Pontiac is one). Check the manual. 

Service Tips 

• Oldsmobile gives us a tip this month 
about front disc brakes that could come in 
handy. A good indication of front brake pad 
wear, the company says, is a low fluid level 
in the front half of the master cylinder. As a 
disc brake pad wears, the piston in the caliper 
moves further out of the caliper bore, which 
causes the brake fluid to displace more area 
in the caliper. 

• 1971 Plymouth Dusters and Valiants, and 
Dodge Darts and Demons may show up with 
a water leak in the trunk after a heavy rain 
or with an odor of gas inside the car after 
refueling- Could be a result of three or four 
holes in the fuel filler tube not having been 
sealed at the factory. Take the car back to 
the dealer and he wilt seal the holes as out- 
lined in Plymouth service bulletin 71-14-11 
or Dodge service bulletin D7 1-14-8. 

• Chevrolet has advice for owners of their 
1971 models who are being bothered by a 
body rattle which has escaped detection. It 
might not be coming from a door as it ap- 
pears, but from some cage nuts that are pos- 
itioned at Nos. 3 and 5 body mount focations. 
If these nuts don’t have sufficient caulking 
compound around them, they may rattle. 
Have the dealer batten them down as ex- 
plained in Chevrolet service news 7 (7171). 

9 If a mechanic begins to use the specifica- 
tions outlined in the service manual to align 
the front end of your 1971 Ford (all models), 
don't let him. Be sure he refers to revised 
specifications in service bulletin 16 (7/2/71). 

• Oldsmobile goes back to the 1969 models 

to report that some are now experiencing a 
clunk because of a dry slip yoke. If you have 
this trouble, fix it by applying about an ounce 
of lubricant No. 1050169 directly to the slip 
yoke splines. *** 



GOT A PROBLEM WITH YOUR CAR? Aik Mort about it. Send your question to Auto 
Clinic, Popular Mechanics, 224 West 57th St., New York, N.Y. 10019. Letters cannot be 
answered individually, but problems of genera! interest will be published in the column. 
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Kit tor kit, text tor text, 
dollar for dollar, your best 
home training buy is NRI 

Discover the ease and excitement of learning Television 
Servicing, Communications, Electronics with equipment 
designed from chassis up for your education. 




After nearly GO years of training 
men for successful careers in vari- 
ous fields of Electronics, NRI 
knows that theory alone is not 
enough. To properly learn at home, 
your hands must be trained as well 
as your head. 

Regardless of your educational 
background, you can learn the 
Electronics field of your choice the 
practical NRI way. The NRI color 
catalog, sent to you free and with- 
out obligation, tells you in detail 
how NRI combines designed-for- 
learning equipment with "bite- 
size” texts, so you can use what 
you build to prove out what you 
read. Catalog also tells you how to 
qualify quickly for high-pay jobs 
in TV-Radio Servicing. Communi- 
cations, Computer Electronics. 

All this is yours when you 
train at home with NR! 

The NRI catalog you get also 
gives you details about the train- 
ing kits included, at no extra cost, 

with the home training program of 
your choice. Shown below is the 

m 

nr i 



special equipment included in a 
typical course: educator-acclaimed 
Achievement Kit, transistorized 
volt-ohm meter, solid-state radio, 
even your own custom-designed 
Color TV set to build and use for 
years of viewing pleasure. With 
NRI, Electronics comes alive in the 
most valuable, practical manner. 
You experiment with the same 
professional components and cir- 
cuits you 11 find on the job — not 
breadboard or hobby kits. 

Regardless of manpower needs 
in other fields, Color TV Servicing 
continues to need trained men to 
keep pace with millions of sets 
being sold every year. You can take 
your choice of full-time jobs in this 
or other exciting fields of Elec- 
tronics, or have a business of your 
own, or make $5 to $7 an hour ex- 
tra in spare time starting soon 
after you enroll, fixing sets for 
friends and neighbors. 

And if you choose one of five 
NRI courses that include FCC 
License preparation, you must 
earn your FCC License or NRI re- 
funds your tuition in full ! Here's 
further proof that any ambitious 
man, regardless of his education, 
can effectively learn and profit 



from the Color TV, Communica- 
tions or Electronics course of his 
choice. 

Get your hands on more 
money — fast 

Tens of thousands of NRI grad- 
uates are proof it is practical to 
train at home in your spare time 
. . . proof of why NRI continues to 
be the country's largest Elec- 
tronics home-study school. Decide 
now to reap the rewards of NRI's 
fast, "hands-on” method of home 
education. Mail the postage-free 
card for the new NRI Catalog. No 
obligation. No salesman will call. 
NATIONAL RADIO INSTI- 
TUTE, Washington, D.C. 20016. In 
Canada write: NRI Canada, 330 
Progress Ave., Scarborough, Ont. 

APPROVED UNDER G! BILL 

If you served since January 31. 
1955, or are in service, check GI 
line on postage-free card. 

MAIL CARD 
FOR FREE 
CATALOG 

NO SALE SHAN 
WILL CALL 




By JOHN 
PEARSON 
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A NOVEL TEST FOR AN EINSTEIN THEORY was 

recently carried out by physicist Joseph C. Hafele of 
Washington University* St. Louis, and astronomer 
Richard Keating of the US. Naval Observatory. The 
theory: that time passes more slowly for a fast-moving 
object than for one at rest. The test consisted of 
flying four atomic clocks around the world. Hafele 
theorized that the airborne docks would be moving 
fast enough to lose about 100 billionths of a second 
compared to a reference clock back in Washington, D.C. 

As of now, results of the experiment are undetermined. 

EARTH AND MOON ARE NOT ALONE. There's a third 
member of the "family,” a 1.2-milediameter asteroid 
named Toro, according to scientists at the University 
of California, San Diego. Attracted by Earth's gravi- 
tational force, Toro intersects our planet's path twice 
every eight years. Discovery of Toro’s celestial role 
was made through computer aided calculations. 

CUTTING THROUGH BONE IS NO SNAP for the 

surgeon. The standard tool is like a pair of tongs with 
sharp jaws, designed to “bite” bone away, chunk by 
chunk. Pressure is applied manually, and cramps in 
the hand, blisters and fatigue often result. Now a 
power cutter is available with jaws capable of 
applying levels of pressure — from a feathery touch 
to 300 pounds per square inch — on a bone. Power 
comes from compressed air or nitrogen. Invented by 
California scientists, the instrument reportedly shortens 
one common back operation by one and one-half hours. 

POLLUTED AIR IN THE OPERATING ROOM appears to 
be hazardous to physicians and nurses chronically 
exposed to it. That’s the thinking of University of 
Michigan researchers investigating the occurrence of 
certain kinds of cancer in doctors who specialize in 
giving anesthesia and the frequency of spontaneous 
abortions among pregnant nurses. It's suspected that 
inhaling and exhaling anesthetic gases over a long 
period causes changes in the breather's metabolism. 

LEVITATION BY LASER. Sell Lab scientists have 
achieved a reported '‘first” by using the laser beam to 
trap a solid particle and hold it suspended in air. 
The particle, a glass sphere about one-thousandth of 
an inch in diameter, can be moved up and down or 
sideways very precisely. Bel! researchers say the new 
technique is expected to provide simple methods for 
manipulating small particles without mechanical sup- 
port. This could help in communications research in the 
measuring of scattering loss caused by particles, either 
in atmosphere or other transmission media. * * * 
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NEWS BRIEFS 




Plants thrive in seawater 

Researchers have "taught” beets to live in 
seawater, and they are currently testing other 
crops. The plants, placed in silica-sand soil, 
are given fresh water for the first two months, 
then are accustomed to gradually increased 
amounts of brine until they thrive in sea- 
water. The purpose of the tests, carried on 
by Scripps Marine Life Research Group, is to 
develop ways of irrigating food crops in areas 
where fresh water is scarce and seawater is 
readily available. 




Miss America, whose measurements are 
.049-16-14 (engine, wingspan, length) is a 
replica of Howie Keefe’s P-51D Mustang 
unlimited racer. Priced at $13, the control- 
line flying model is made by L. M. Cox Co. 




AMAZING NEW Wankel Engine KIT! 




No. TI.424H 
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GIANT WEATHER BALLOONS 
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NEW! ELECTRONIC DIGITAL COMPUTER KIT! 
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PLASTIC MODEL V-8 ENGINE 
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MAIL COUPON FOR GIANT FREE CATALOG 



149 PAQEll MORI THAN 4,000 UNUSUAL ■AHftAl 

Comp Ictoly O^w 11^73 ra.tB.IOie. PBrkHH-J wiEJi fitik'L- he- 
l*rUon Of mScrn*»p«A. mnncLiltr«. mig- 

nctn n inajeiuhrm-, prinmn, compork-nl k. Erulrtijy 

Jin 4 imflJMe mmilnn Itroin, part». hki-v, jjcriinbjiej— 
many hard- la- net iUtyiEUA hftriWPHS- lOO'# Of rhdrt^. 
Illustration*, Kor Jnohhy ifttH, cXpHlUcnU’rt, ^nhachla. 
Industry. 

EDMUND SCIENTIFIC CO- „ _ 

100 Idueprp Vtnlding, lirringtam. N. J. DBOOT 

l-lea» rush Fiw Glknl CstAtOff ^H ,F 

NUnt T ...... T . 

A 4 dr«H 

atiton + * « . ito- 




EDMUND k r 3 OP EDSEORP BLDG. 

SCIENTIFIC CD. K. eMflIMTOII. HIW JEBSIT 0S0Q7 

UlDll It ITQtm HVM||fe M h D (N|[t {}■ *CNJf OIDIP - xOMt |t(d 4 uitiHl[| 



JANUARY 1972 



31 









DETROIT 

USTEIINa POST 

BY ROBERT 1UND 



CAN A BUILT-IN MEMORY be installed in 
non-mochcinkaF components of cars so that 
if a part's dinged or dented, if will automati- 
cally restore itself to its original shape? 
Pontiac's already proved the idea's feasible 
with its "Endura 1 * bumper, which reshapes 
itself after minor impact. 

Suppliers to the auto companies are trying 
to apply the idea to other items— seats, in- 
terior trim, deck lids, steering wheels, lining 
materials and other non functioning compo- 
nents. Parts aren't going to become indestruc- 
tible or never require repairing. But there's 
a good chance some pieces can be made so 
they'll resume their original shape if damage 
isn't too extensive. 

THUNDS RBIRD'S EXPECTED to sporf four- 

wheel disc brakes lafer this year, on fhe 
J 73 «, Chrysler moy also offer four-wheel 
discs on Imperial. The reason you haven't 
seen four-wheel discs on domestic cars be- 
fore this is because fhe auto companies 
didn't feel they had a safe enough parking 
brake to team with a four-way unif. But 
hard believes it's solved that problem and 
is ready to go with the item. 

HOW DO YOU KEEP the cargo-carrying 
capacity cars have now at the same time 
automobiles are shrinking in size? You 
don't H obviously. But designers have been 
challenged la try to provide carry-qlong 
space for at least two average-size suit- 
cases H even though overall dimensions of 
cars are coming down. So you'll see more 
factory- in stalled rooftop carriers, attach- 
ments to the rear trunk like the ski rocks 
used on VWs and maybe a new fdea^ 
traylike compartments that unfold out from 
under the rear bumper to hold luggage, 
bikes and big items that can be tied down. 



date as the company builds up a bank of 
experience, 

I drove two modified Wankels last month, 
courtesy of a supplier doing Wankel research 
for an auto company, {GM or Ford, we'd 
guess, although the supplier declined to 
identify the car manufacturer.) The cars han- 
dled well, but if you don't hove a muffler 
with a big manifold, you get a sound like 
a chain saw. 

BUMPERS ON THE 1972 SAAB Model 99E are 
the first to surpass the federal safety standard for 
1973- They can fake heifer Ikon a 5-mph impacf 
in the frqnf and 2 H-mph in the rear with no 
damage to the car at off. The 1973 standard 




U-SHAPED 




GM EXECUTIVES SCOFF at reports the com- 
pany will offer a Wankel as an option on all 
its cars within three years. One of the rules 
GM lives by in bringing out a new product is 
to run a test in one cor line before extending 
the item across-the-board. The Wonkel's too 
revolutionary for GM to adopt for all of its 
cars simultaneously, although the engine 
may be used in all GM makes at □ future 



specifies a collision at these speeds with no dam- 
age to the safety sysfems of the cor* With the 
bumpers, which return to original shape after im- 
pact, owners of fhe 99E are given a 15 percent 
discount on collision insurance by Allstate. The 
car is now available either os a two or four- 
door sedan. 

Qfher improvements for '72 Include— catch 

fPlerrje turn to mae 34) 
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UPUQLSTEftY DETERGE R 

proven ways 

to your own 

money-making business 



You offer a service everybody needs * , * work full 
time or part time - own your equipment . . . keep 
all you earn * * . start with just a small investment 
end we help you every step of the way! 

Have your own money-making business and make the kind 
of income you probably thought impossible. You can when 
you dean carpeting or upholstery or walls with Von Schrader 
professional cleaning equipment. Every home, every build- 
ing, are potential customers. And every customer repre- 
sents repeal business. 

Moreover, we help you every step of the way . * jusl as we 
have helped thousands of other Von Schrader Associates 
build money-making businesses tor almost 40 years. 



There are three easy-to-operale Von Schrader DeEergers. 
Each offers a proven way to a growing income. (1) Von 
Schrader Carper Demerger gives deep- level cleaning to car- 
pel ing F (2) Von Schrader Upholstery Delerger cleans fabrics 
and synthetics beautifully (3) Von Schrader Wait Demerger 
cleans walls {and ceilings) five times taster than by hand. 

You can start with just one Deterges Then, as your busi- 
ness keeps growing, you may want to add the other two and 
thus offer a complete cleaning service. 

There- are no fees, royalties, or contracts. You own your 
equipment, the finest of its kind. And your Investment is so 
small you may find it hard to believe. For complete informa- 
tion— without any obligation— send for |he free booklet de- 
scribed below. 





‘ Let me send you our free booklet that gives 
all the facts” 



-Frtftii'i Wrt SctotAttet, President 

Ftead atom ihe big demand 
fpr on-locai .on clean -ng. sec 
why Von Schrader Deterges 
me Sfie lines:! of Iheir kind, 
how easy Ihey are to ope*- 
etc. Learn how olher men 
have become financially in~ 
(Japendenl, now Van Schra- 
der helps ytu every step at 
the way. Fill in |!he coupon 
zn£ sera Por free booklet. 
Eitn! Special Re corded 
Hfiisage included with 
booktet, Listen as Francis 
von Schrader talks to you 
oe? sonjily about your grow- 
ing future with von Schrader 
Deterge is. 



van SCHRADER company 

1012 ^lace, Racine, Wisconsin 53403 

Bond complete JolarnuM on an Von 5c hf wde r D4f«fg4rL 









State. 



“i 
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"NEW SOUND " ELECTRONIC 





1/2 OFF!* 

*»K Vi dFF BFTJUl PRICES OF 
COMPARABLE ACCORDIONS 



FREE Bonus Gifts 

fir piQiiplEEU in DfrieriiE 

lessons ■ Portfolio 
Music Stand * Deluxe 
Case - Many More 

Tiilii TiPt" AwwiiomS 



Big thi v:aunls. 
an Ac^rdisi 
A mplififlrs 
an rl Reverb 
Llnils. Finn! 
Mines. 



BUY DIRECT. .. 
IMPORTER TO YOU 

Clinnao your “new ^ound' 1 
accordion from Wortd * s 
Carjjflit 5«foc(fei i, Mom than 40 

models for ^tudenta. Hobby Plsy- 
ora s Profoaaionalfl, New ELEC- 
TRON I C accord io hr with 
semuitioTifll now teat titan 1 Full line 
AmplifiiirB, too. Buy direct from 
WorM'i D*ifnr~Buy iuet 

like Dealers do. Up to 3 years to 
py. Nil RISK PLAN — 5 day 
home trial. Lifetime ^rpnrmflncc 
policy. SaliflfactiiCHl guFirunlapd or 
money back. Rig trade-in deota, 
rftrr / Color Catalans, Select ion 
f\r A / Cuida, Discount Pficsi, 
* *' Color SHilcb**. 

Rush coupon.. CjLit detail?, pictures, 
low d isieuU n t prices on all morlfihj 
t - . plus savings on umpli fit j rn h 
accesflories. No obligation, Writs: 
Accord Fori Carp, of America, Dept, ft -12 
5535 UV’e-fl BelmuntpChicegQ, I IlidOi'S &0C41 



Accordion Com nf America, Dept, R-I2 t 
553S West Belmont, Chicago, I llrmm 606J 1 

Send FRKt: Color Cwtulogfi tfJid D^count 
pnee* include special mlormatkm checked- 
I > Accordion Amplifies t > Bui ton Type 
Accordions 



Add 

CltF 



— AluMp- 



_zip 



■ I Kavw -i inde-ln 



Use Zip Code 
When Answering Ads 



IT’S YOUR MONEY 



performance from an AIR RIFLE will find the 

Limit Xew lUVIAMIN 

combines new standards of ACCURACY AND 
SAFETY with SMASHING PEAK POWER AND 
RELIABILITY to make it the lojfcal choice of 
those hankering for a BB or Pellet Gun you 
can trust 

A thumb operated top safety For better fire control plus 
i new ramp-type front sight and adjustable stepped 
leaf rear sight for improved target alignment are com- 
bined with Benjamin's time-tested action and adjust- 
able power to make this exciling new Super Single 
Shot a p linker's dream come true. Safe, quiet, odor- 
less. It's expertly made. Embodies other traditional 
Benjamin quality features which contribute to its 
dependability and shooting excellence. Use indoors 
or out 3 calibers. Reasonably priced. Model 340 BB, 
Model 342 Cal 22 Pellet Model 347 Cal. 177 Pellet 
At sporting goods dealers, u& nrajmmw tf-C Feto* 

Sisrd CMicf Lubricated for Greater A reurarv. 

BENJAMIN AIR RIFLE COMPANY I 
m Nation St, St. Louis. Mu. 631041 



FREE Catalog 



You Can DEPEND on BENJAMIN 



DETROIT LISTENING POST 

fContiimeri from pugg 32) 

this— an electrically heated drivers seat. On cofd 
mornings the seat quickly heats up fo a comfort 
ab/e temperature when the ignition h turned on* 
A thermostat turns on when interior temperature 
is fess than 58° F_ and turns off when sea# tem- 
perature reaches 82°. fhb feature is also on the 
smaller Model 96 and Model 95 station wagon . 
Sonnet# III sports coupe rounds out the Saab 
tine— B.H. 

PINTO'S A LONG WAY from sounding like a 
chain saw, but somebody at Ford figures the car 
doesn't run as quietly as it should and could. So 
Ford's adding insulation to its mini and making 
other running changes aimed at reducing noise 
and transmission of noise Into the passenger com- 
partment. The company's making the changes an 
the q.t. F because H doesn't want to advertise the 
fact that early-off-the-line Pintos didn't get the 
sound-deadening treatment* last folk Chevy 
made a big thing out of the changes it worked 
into the '72 Vega to reduce and deflect noise- 
Ford's catching up. 

If you wondered what was going to replace the 
horsepower race, maybe this is it— a quiet-ride 
contest. 

IT USED TO BE that if you wanted to know 
what gadgets were coming on next year's 
cars p you checked the idea cars at the auto 
shows. They always had a couple of novel 
hang-ons that would show up on the big- 
ticket cars in a year or two and then eventu- 
ally graduate an down to the less expensive 
makes. But there aren't many show specials 
coming out of Detroit these days. The guys 
who thought them up don't have time to 
work on fun cars. They're too busy on safety 
and antipollution projects and trying to 
shape up the here-and-now cars to meet 
government regulations. 

But there's another source you can keep 
cm eye on for a tspoff on new products the 
auto companies are considering. Keep tabs 
on the knick knacks put on trucks. Suppliers 
trying fo sell new ideas to Detroit say the 
motor makers will give a new product a 
chance on trucks where they won't put it on 
cars. "They're a lot more willing to experi- 
ment with a new development on p say, T5 r 000 
or 20,000 trucks/' a venerable name among 
suppliers explains, "than on 50,000 or 60,- 
000 cars." 

So if you want a good lead on the acces* 
sories you're likely to see on cars in a few 
years, keep an eye on big brother * * * 
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Train NOW to operate earth-moving equipment. The Construction industry is Booming! 
You can earn top money in this fast moving, action-packed field- Universal Heavy 
Construction Schools lets you train at home or in the Service — in your spare time — 
followed by practical training at school owned facilities. Write for FREE Information 
today. Don't delay! Accredited Member NHSC. 



'MAKE BIG MONEY 

OPERATE 

HEAVY EQUIPMENT 

* CRANES * BACKHOES • DRAGLINES 
•GRADERS • TRENCHERS •BULLDOZERS 

• LOADERS • SCRAPERS • CLAMSHELLS 



APPROVED FOR VETERANS AND INSERVtCE PERSONNEL UNDER NEW Gl BILL 



I 

I 

I 

I 

I 



UNIVERSAL HEAVY CONSTRUCTION SCHOOLS. DEPT. 

1901 N.W. 7 Street, Miami, Fla. 33125 
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automotive 



Drivin’ with Dan 

Will raising the back of a car improve performance? 
What is it like in the driver’s seat of your Eagle? 
Do glass-pack mufflers hurt engine operation? Dan 
Gurney answers these and other automotive questions 



Q* Could you use a street-type carbureter on a 
turbocharged race car? And could you turbo- 
charge a street cor and hove if work reasonably? 
—Ricky Powell, New Orleans, Lo, 

A* Yes, most certainly. In fact, turbochargers 
ore now being tested as a possible means at 
cleaning up the internal combustion engine. 
As an emission-control device, the turbo- 
charger would allow use of smaller engines 
developing the same power as larger engines 
and on lead-free gasoline. 

Op Does raising tee bade end of a cor reofly odd 
onyterng to its per far mo nee? How about tee 
hant?— Kenneth Biggie, Ypstlanti, Alich. 

A. Back end up a tiny bit and front dawn quite 
a lot seems to be a help. Most of the advan- 
tage appears to be aerodynamic (less drag 
and lift}, but some help comes from the low- 
ering of the center of gravity. 




1972 INDY EAGLE in the cloy boh just like a toy. 
But when the first of Don's new Championship cars 
come out of the Ail Am^rieon Racers, shops in racing 
trim th«Y r h be on ihe frock io beol the comptf lion 
ond mil to ploy gomes. The aerodynamics of this all- 
new design is the result of wind-tunnel testing, 
while the suspension geometry was determined by the 
extensive use of computers. The car is buiit to ac- 
cept the turbocharged Oflfy engine and io meet oil 
specif cations Far USAC Champion* hip cars. Its con- 
struction is monocaque aluminum olloy bock to 
the frewoll and □ subframe oft of the firewall 



Q. Who# is ft like in tee driver's sea# of one of 
your Eagles? What instrument and con#ro/s are 
on fhe dosh?— Jomes Spencer, Baltimore, Md* 

A. Each loot is custom-fitted to an individual 
driver and it gives good support on both 
sides as well as back and forward. In addi- 
tion, there are lap and crotch belts as well as 
shoulder harnesses. There is very little extra 
room, but it is very comfortable. We have a 
tachometer, water temp, oil temp, oil pres- 
sure, blower pressure gauge, a fuel pressure 
gauge, an ignition switch, a fire extinguisher 
actuator, a chassis handling mechanism, a 
gear selector, a fuel selector lever and a 
radio sending button— and there's even an 
oil pressure warning light to catch our atten- 
tion) 

Q. In a previous column, you sold that the Cor- 
vette doesn't meet tee Trans- Am rules. Jus# which 
requirement doe$n J # ft meet?— Gene Bennett, 
Phoenix, Aril, 

A. It's not a sedan, It's only □ two-seater. 

Q. it I put glass 'pock mufflers on my cor, do you 
think #hat cutting down the engine's back pres- 
sure such os #hey do would hurt if?— Ralph Tom- 
linson, Chicago, 

A, No, the glass packs will provide enough 
back pressure not to hurt engine operation. 

Q. Why ore Chrysler engines preferred over 
Chevy engines in funny cor*? Who# advantage do 
"HemiV H have?— Steve Wyland, Son Carlos, Catif* 

A. The hemispherical cylinder- head design is 
slightly better for the job. 

Q* J notice race drivers saying their cars ran be#- 
ter after a "chassis adjustment," Whot are they 

{ Plea s e turn u> pa ge 38} 
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when I planned to 



retire before fifty 



this is fhe business that made It possible 

a Irue story by John B. Hoikey 

Starting with borrowed money, in just 
eight years I gained financial security, 
sold out at a profit and retired. 




"Not until I was forty did I make up my 
mind that I was going to retire before 
ten years had passed. I knew I couldn’t 
do it on a salary, no matter how good. 
I knew I couldn't do it world up for 
othara. It wps perfectly obvious to me 
that 1 had to start a business of my own. 
But that posed a problem. What kind of 
buaifi£&tt? Most of my money was tied 
up, Temporarily J was broke. But, when 
I found the business 1 wanted 1 was able 
to start it on a little over a thousand 
dollars of borrowed money, 

"To pyramid this investment into re- 
tirement in less than ten years «eem& 
like magic „ but in my opinion any man 
in good health who has the same ambi- 
tion and drive that motivated me, could 
achieve such a goal. Let me give you a 
little history. 

"I finished high school at the age of 16 
and got a job as a shipping clerk. My 
next job was butchering at a plant that 
processed boneless beef. Couldn't sec 
much future there. Next, 1 got a job as 
a Greyhound Bus Driver. The money 
was good. The work was pleasant, but 
1 couldn't see it as leading to retirement. 
Finally I took the plunge and went into 
buainEHH for myself. 

"I managed to raise enough money 
with my savings to invest in a combina- 
tion motel, restaurant, grocery, and ser- 
vice station. It didn't take long to get 
my eyes opened- In order to keep that 
business going my wife and I worked 
from dawn to dusk, SO hours a day* 
seven days a weak. Futring in all those 
hours didn't match my idea of indepen- 
dence and it gave me no time for my 
favorite sport — golf! Finally wo both 
agreed that 1 should look for something 
else. 

"I found it. Not right away. I inves- 
tigated a lot of businesses offered as 
franchises. I felt that I wanted the 
guidance of an experienced company— 
wanted to hove the benefit of the plans 
that had brought success io others, plus 
the benefit of running my own business 
under an established name that had 
national recognition. 

"Most of the franchises offered were 
too costly for me. Temporarily all my 
capital was frozen in the motel. Hut I 
found that the Duradean franchise 



offered me exactly what I had been 
looking for. 

"I could start for a small amount — 
a little over a thousand dollars— and 
that amount 1 could borrow. I could 
work it as a one-man business while get- 
ting a start. No salaries to pay. I could 
operate from my home. No office or shop 
rent or other overhead. For trana|)orla- 
tiun I could use the trunk of my family 
car. (I bought the truck later, out of 
profits.) But* best of all p there was no 
ceiling on my earnings. I could build a 
business as big as my ambition and en- 
ergy dictated. I could put on as many 
men as 1 needed to cover any volume. 
I could make a profit on every man 
working far me. And, 1 could build this 
little by little, or as fast as I wished. 

"So, I started. I took the wonderful 
training furnished by the company. 
When I was ready 1 followed the simple 
plan outlined in the training. During the 
first period I did aU the service work 
myself. By doing it myself. I could make 
much more per hour than I hod ever 
made on a salary. Later, I would hire 
men, train them, pay them well, and 
still make an hourly profit on their time 
that made my idea of retirement possible 
—I had joined the country club and now 
I could play golf whenever I wished. 

"What is this won- 
derful business? It's 
D tirades i\. And. what 
is Durflclean? It's an 
improved, spaco-agC 
process for cleaning up- 
holstered furniture, rugs, 
and tacked down car- 
ped- J L not only cleans 
but it enlivens and 
sparkles up the colors. 

It does not wear dow r n 
the fiber or drive part of the dirt into 
the base of the rug as machine scrub- 
bing of carpeting dues. Instead it lift* 
oat the dirt by means of an absorbent 
dry foam, 

^Furniture dealers and department 
stores refer their customers to the Dura- 
clean Specialist. Insurance men aay 
Duradcan can save them money on fire 
claims. Hotels, motels, specialty shops 
and big stores make annual contracts 
for keeping their carpets and furniture 



fresh and clean. One Dumclean Special* 
ist recently signed a contract For over 
$40,000 a year for just one hotel. 

"Well, that'# the business 1 was able 
to start for a little over a thousand dol- 
lars. That's t he business \ built up over 
a period of eight years. And h that's the 
business I sold out at a substantial profit 
before I was fifty." 

Would you like to taste the freedom 
and independence enjoyed by Mr. 
Haikey? You can. LeL ns send you the 
facts. Mail the coupon, and you'll re- 
ceive all the details, absolutely without 
obligation. No salesman will ever call on 
you. When you receive our illustrated 
booklet, you'll Icam how we show you 
STEP BY STEP how to get customers; 
and how to have your customers get 
you more customers from their recom- 
mends tiaiuk 

With no obligation, we'll mail you a 
24-page brochure explaining the busi- 
ness. Then you, and you alone H in the 
privacy of your home, can decide. Don't 
delay. Gel the fads before your location 
is taken by someone else. Mail the 
coupon, naw, 

DURA CLEAN INTERNATIONAL 

2-161 Du rat lei n Bldg . Deerfield, III. £0015 



OURACLEAN INTERNATIONAL 
Z - 1 El Uuracl&an Building 
Deerfield. Illinois 60015 

WITHOUT OBLIGATION n-*| liHw end riluv 

tu'ed fewkieE eip-Jjirunz hem I tin i -uuu my i-tc-« e 
md ElaifiT ttbrilf »iUi 1 Ph-redUn PhSctsAip. N& 
Mlts-Tj-n n In cjIJ. 
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Wood Craftsmen/Hobbyists 







NEW COMPLETE KlTSE 
3 STRING DULCIMER 
GUITAR 

Big choice Wood Inlay 
Marqualry Picture* 

M and Table Top* 
tt PRE-CUT„ 

Ci-ntr ^ _ 

A\ ftiMHtwr 

. <*V 

r K H 

i\ flira 

MANY MQBf — 



NEW 144 PAGE CATALOG 

HARDWOODS 

Domestic and Imported 

Shah 01 mansion* or Long Length* 
Wood Pan til— Fine Hardwood Plywood* 

\ n lay a. Turning Blpcki, Pr*-cu1 
Venwr Picture Kits. Moldfngi 
Prfl’CtJl Wood Kits— Picture frame 
slock. Banding „ Omant&nts 
Everything In fine kiln dried 
wood* lor the tarioti* cfaltamao 
Power tools— name brands 
at big discounts 

Wood finishing product*— Hundreds 
of woodworking hand tool* 

Hard-io-find Cabinet Hardware 
...pulls, casters, glides, locks 
hinges glides — and moral 

Full line— Lamp Part*— 
Upholstery Suppiiei 

Ciock and music box movements 






Special picture aecUon — 
32 line wood* In Color 



Over 2000 Items! Mall Coupon tor Catalog 



Craftsman Wood Service Co., Depl. A- 12 
2729 Soulh Mary Slrwl, Chicago, IMInob 60608 

Rush new 144 page color catalog l enclose 50$ for handling. 



Mb™- 



Add/ess _ 



Oty„ 



S rate. 



.Zrp. 



BUILD 
THESE 
BEAUTIFUL 
CLOCKS 

NOW AT BIG SAVINGS! 

Send Just *1 ft>r plaiH & Uutruetlann to build choice 
of: (A) G r*nd father, (B) St*«*U. (Cl Gfanrimniher— 
plus Hifcrmatlon-iKked trial ng of moverntnu. dial*, 
parts 4 kit* <n build Iha^e A iG other fine cloEks. All 
3 plana — *2.50. GalalOfl nli.me — ?5t r 

MASON & SULLIVAN COMPANY 

Dept. PM?, 0 stem He. Mass. 02&5S 





NEW 1972 ARC 

WELDER 

5 

WILDING HEATS 

Plugs in- pn-v n*rdpiwy l_1 Q ynll Qu EbftP . Buy drrrcl flfOfn lh< ficEOfy &rt<J Mv* SS. 
CawNU - rwEhing flit Ip buy Include* ' beyry duty cablrt " efectrbdt haldm 
'qfEXJOd clamp " >iitra rodi ' full face mask. Heayy duty - 5 h*ati (qj 

weeing. igldtfTi rtg.. tuning »d hviiiflQ fa?y operjlr ttrp try *l*p miTTuCI^OnJ 
intruded, Heal (or me ^ame handyman or eraftvnae - p*vt (or iftell repairing 
cjo. iriiltn. Iron equipmenL beat*, etc. 

lODAY MONEY HACK GUARANTEE- Only $2 and p*y pwrmjri $17 .« 

phji pjmagr when delfwrrd, w fcnd $10.95 for piumpi ptrtipatd ih.pmtm, 
Return within 10 days lor refund if not eompfciely unifred Ordm (plied 
mfntfty- cheefc or money or de*. LIFETIME GUARANTEE. 

MINI 5 AflC WllPffl D-punmtfi, V 3*3$ Main 5fcra*r. hatiiigfl, Tup U»2 
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DR IVIN 1 WITH DAN 

(Continued front page 3fi) 

ddfusfing, and can you make the same adjust- 
ments on a passenger car? — Cad Barney Okla- 
homa C ity- 

A* Modern racing cars usually have many 
possible "chassis adjustments/ 1 which usually 
consist of things like the brake balance front 
to rear, shock absorber adjustment, the anti- 
roll bars front and rear, controlling chassis 
roll resistance in cornering, ride height front 
and rear, toe-in adjustments, camber and 
caster adjustments and, more recently, front 
and rear-wing adjustments. They still adjust 
tire pressure also. You can make some of 
these adjustments on a passenger car, but 
most would be very difficult* On a race car 
the chassis is built to be adjusted. 



Q- Jim Malloy amazed a lot of people when he 
qualified your car with very little practice and 
then placed fourth af Jndy r How did you select 
Malloy from all the other drivers at Indy?— Paul 
ieC/ercgj Evergreen, Colo. 

A. Jim did do an excellent job at indy, espe- 
cially since he had to cape with many many 
extra problems during the race. Jim im- 
pressed me as being the best uncommitted 
driver there. 

Q» On USAC Championship cars, who moires the 
majority of the turbochargers and how much 
would one cost? Afso, how do you slow the turbo* 
charger?— lei flfthardson. New Orleans . 

A. Airesearch makes most of them. Cost is 
$792. The turbocharger slows down rather 
quickly once you lift your foot off the accel- 
erator pedal* Butterflies dose in the inlet 
lubes to shut off most of the fuel supply. 
Therefore there's not much exhaust gas to 
drive the exhaust impeller. 

Q. if you were storing over on your driving ca- 
reer and knew who I 1 you know now, would you 
stiff start off in sports cars? fPresurrrmg you could 
start in any type of racing you wanted.! Also, 
why?— Robert Gunderson, Lincoln, Neb. 

A* Wow! Good question, but I don't know 
how to answer it, I believe I would start in 
road racing, probably a production car but 
maybe □ Formula V or Ford or possibly a 2.5- 
liter Trans- Am car, 1 might also start on oval 

(Please turn to page 40) 
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If they saue 
just one repair 
they’ve paid 

for themselves 

« £ 



Fof years Audel has published 
seme of the most helpful do-ii- 
yourself books lhal any home- 
owner could own Here's a par- 
tial list. You're sure Eo Imd a 
book or books here that can 
save you plenty ! 

Horn* Appliance Servicing 

Handy and practical 1 how-to" in- 
structions for se*. ting. repaying 
as*embimg r wNirng and t*s|mg 
practically all home appliance? 
No 23016 . S6 95 



Name Relrigeration A 
Air Conditioning 

Useful an d practical information 

on opeialion. servicing and re- 
pairing of modem household re- 
frigeratots and air conditioners 
Covers auto air conditioners- loo 
No. 25133 . Sfi.95 



Auto Engine tune -lip 
1 2nd Edition) 

Shows how each system In an en- 
gine works. ar>d how Eo maintain 
it at Ha best. This practical how- 
to -do- it manual can save money 
lor you. Over and Over 
No, 23181 . SS95 



Automobile Guide flrd Edition) 

A practical rblerenc* and guide 
lor serv'Cemefi and owners. Hgn- 
dreds Qf working diagrams cover- 
ing construction, service and re- 
pairs al modern cars 
No 23192 . .59 95 

Outboard Motors and Boating 

Essential knowledge lor every out- 
board motor operator Contains 
all data heeded lor maintenance, 
adjusting and repairing a=i types 
gf outboard motors. 

NO. 23T66 .*4-9$ 



Carpenter a A Builders library 
(3rd Edition) 

Four profusely illustrated volumes 
covering loots. Steel Sdua-re, iQifl- 
ers. bunders math, plans, specif i- 
c ebons, layouts. foundations, 
framing rm'iworh, power Idols, 
paml t-Feie L 3 hgw Eo do an forms 
ol home carpentry, building Con- 
duction and woodworking with 
Shot! Cull and solution* from the 
experience of lop carpenters 
No 23159 H- volume sell d& 

Machinists Library 

This practical 3-woiume textbook 
and reference set covers all fac- 
ets of modern machine shop prm- 



ci pies and practices and the 
machines and tools used m metal 
machining and toQimaking. valu- 
able for both beginning and ex- 
perienced workers Completely 
updo-date Hundreds Ol digrams 
and photos Written m terms any- 
one can understand. 

No. 2317* (3-volume Mt) $16 95 

Plumbers and Pipe Fillers Library 

A vaEuabEe 3-vo-ume set of guides 
that covers every aspect Qt mod- 
ern plumbing and pipe fitting 

practices woh easy-lo- understand 
msifucljons. pictures, diagrams 
and Charts Here are all the prin- 
ciples, advances and short cols cl 
the plumbmg and heating trade 
to save you bme and money 
No 23155 ( 3 - volume set) J12.M 

Radio and TV Library 

A two-volume library that Covers 
ah you need to know about radio 
.und TV The Books — Radioman's 
Guide fJrd Edition) and Television 
Service Manual 1 3rd Edition! — 
provide bas»c siep-by-step guid- 
ance for the operation, trouble- 
shooting and repair of radio, 
black and white and color TV 
sets The books may be bought in 
combination, pr separately 
No 23161— the 2-book 
Library SH SO 



No. 23i&2 — Tetevisinn Service 
Manual |3rd Edition) . . . 55.95 

No 23163 — Had i om art’s Guide 
(3rd Edmonl 35,93 

Mouse Wiring 

Easy- Id- understand directions for 
aft phases of house wifrng. Inter- 
press rulings contained in the Na- 
tional Electrical Code An equally 
vaiuobEe guide lor noma owners as 
wetl as professionals. 

No 23190 $5 95 

Electric Motor? (2nd Edition! 

An updated guide to the mitalFs- 
lion maintenance and repair pi 
alt types oF electric motors Cov- 
ers AC and DC motors, control 
apparatus, motor starters and 
coni roll era, tasting, calculations, 
meters wiring diagrams Includes 
lrpub'e charts that list symptoms, 
causes and remedies 
No 23150 $5 95 

Practical Electricity (2nd Edition! 

A completely practical handbook 
that presents the fun da mentals Of 
electricity in clear. ConCi$a terms. 
Making use of easily grasped ex- 
planations an±f over 1300 illustra- 
tion* and diagrams, it has opened 
the way to success for Counties 
electric* I wo /kens and apprentices 
No. 23160 S595 



Audfffc publishes many mhe* boots ter meckinici, 
■nfilncerc. students. hobbyists and us- ii ■ youiwit- 
fri may M y3*i r*N-d* D*r>r rhi-i !*p tsr*r* 

w# pWef here T^-t 't Tfr Alt flatly deK'>bcif m Pur 

inre catalog Send for it. 



MONEY-BACK GUARANTEE 



Sent) no money * We n send you any Auden 
Guides for 1 Q-Oay FREE EXAMINATION IF 
you keep ihero. you may use our easy pay- 
ment plan It not compFeEely salislied. return 
them fqr re Fund 




THEQDCftE A USE U CQ 

ftVrjjfln ■?! 

Howard W. Sami A Co . Inc 
!nd.i*Afl&GtFB . Indiana JfrJHI 



SEND NO MONEY -10-DAY FREE EXAMINATION 



Teeeddrt Ad del A C*.— Salt Imp re mu’ r-t Put;, she?? amcc ifl?9 
*300 West e?nd Street, Indianspoba, Indian 46264 pois 

P caif m*rl ^ fur fft days' FREE EXAMINATION Lhe bCdfcS I Sa^c 
checked *f t*y*n I a.g?cc iu mail 33 m i0 days ler each book or set 
enSeied and ta further maiF y* oi the pu-r chase pric« 3C dnys JaHir w.rh 
balance plus shipping costs to be mike wiihin inemar 3Q d&yi i nj> 
reEgrn pin books rpfvnd P f not completely sabaSed 
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DRIVIN’ WITH DAN 

^Continued from page 38) 




Now you can uiu this OWE power fe^d shop Id turn rough ^lumber 
into iriol dings. trim, flooring, furniture r ALL popular patterns. 
RIP... PLANE. ,, MOLD— separately or all at once with a. single 
motor. Free 30-Day Trial. Low East— only $35 dawn. 

Send Postcard Today — Wo Salesman Wifi Call. 

B ELS AW POWER TOOLS. 902J Field Bldg., Kansas City, Mo, 64111 



racing. The point is that in the beginning it 
doesn't reaMy matter very much. The impor- 
tant thing it to get varied experience and try 
to start winning. 

Q. In the September issue of Popular Mechanics 
you talked about under steer and oversteer. You 
stated that understeer means that the car doesn't 
actually turn os much as the front wheels turn and 
that overseer is when the car turns more than 
the front wheels turn. Isn't this on Incorrect state- 
ment? — I owe/I Thousand Jr,* (Rochester, Ind* 



mum 



U. £. Dept, of Labor reports "openings 
for 26.000 Surveyors in next 10 years."' 
Send tor FREE "SURVEYING CAREER 
KIT. rr APPROVED FOR VETERANS 

Hsrne . 

Address. 



■ City 



.State, 




NORIK AMERICAN SCHOOL OF SURVEYING i MAPPING 

4500 Campus Ur., Befit 24171, University Plafa. Newport Beach, CA 92663 
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SAVE^m 
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** K D*l<w»ry Van S 2 ,« 
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I Minrivapftiii, Mmn, IMS* 1 ■" * Ha B i r on fir,t ontrr. 

( Fl J “ " 1 r | ■ ijon*. C 1 « Cimitfr Kit. 
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■ AUUhl^NS * -- ¥ * ■ ijrx 
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|-New. r 3-D Sight Magnifiers -i 

ENLARGES CLOSE WORK 
SMALL PRINT! 1 1 

WORTH MUCH MORE! 

flfircr, work fftiler; 
mufL' Aoc-uritfly wjlh I>fk 
ptfiPfl, fil I CUT 

iml IcHsiim wlih HEAD 1 
BAND MAGNIFIER. 

Wnr Nkf cUitcm, thryJI 
magnify thout Tk md 
1#*T( EiinrJi Tfff to Work 
Fro* lures ■ ^dlminiloml I'fTm. where i'idi 'fn«U 
■Hiwin Eoilinnl out. FOR CLOSE WORK, REPAI RS, 
few i no. HOBBIES, etc. Slurily. Hfhtwe i cl > t . id- 
lusts lo ill kLuh. Wltn or without slices. 'Powerful 
prlirriBllc polliM ItniH. Ontj $1.93 + Jk for Fwi 
■ml U<t\x PPI). (Li for S3. GO, 3 for $3 001 WORTH 
MUCH MOKE! MONEY HACK OUAftANTEK. 

Kb FM PTif. c btpt-HB 0 & 7 ,(fi 209 , Church. N,f C. IDDfa 




A. No, it is correct A cose of extreme under- 
steer would be o car which wonted to go 
straight no matter how much the driver 
turned the wheels, 

Q„ How fast could die Dafsun pace car go at the 
California 500 ? And why did the USAC ban Andy 
GranateUi's turbine car?— Chris Kotowsfd, Covina* 
Calf f* 

A. The Datsufi would go a little over 120 
mph and it would lap at over 115 mph. The 
turbine-car engine was large enough and 
powerful enough so that it could "I out* 1 and 
still he very* very fast. This meant that the 
engine had a reliability advantage. The 
USAC didn't ban it, it just cut the size down 
to where the turbine car was going to have to 
strain to keep up, just like the piston-engine 
cars do. 

Q* J know about your young Indlancrpohf driver. 
Swede Savage, being hurt fast season and I am 
wondering how he is recovering.— Jaime Compos, 
Do Has, Tex. 

A, At this writing, Swede has not regained 
his old form completely, but he is back 
racing! 

Q. Is geo rsh If ting required to get around Indy or 
any of the other big speedways at maximum 
speed?— Charles Washburn, Oakland, Calif. 

A, No. It's as "easy" as yoiTve heard: Foot 
to the floor and steer left! * * * 



If you have ovesTions on raern^j high -performance and 
everyday driving technique^ send them to Drivin' with 
Doit," c/a Popular Mechanics, 224 Wesf J7lh Sf, H Niw 
Vofki N,Y. 1 0019 . Questions cannot be «niwfri 4 by in- 
dividual Qi/eafionj on moinfenernce and repair 

iihould b# eddrviKtd to ihe Au#o Cfinic ^see page 22^. 
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ALL OUTDOORS 

By GEORGE RElGER 





FRONT WHIEt AND Si 1 ARE WHEEL far boat trailer 
are provided with this Spare Polly from MTM Co. of 
Pleosontville, Po, If offers replacement wheel hub 
and bearings, swivels up, costs S35 less wheel, tire 



FOR THE BACK-COUNTRY CAMPER 

who likes a boat along, the new Old Town 
Pack Canoe is one of the lightest answers 
to the heavy problem of portaging. Based 
on Rushton 10-footers of the 1800s that 
were, in turn, cedar copies of earlier In- 
dian one-man models, this modern version 
weighs only 18% pounds. For a w oodsman 
who wants to hike to backwoods lakes and 
beaver ponds, the little pack canoe should 
be the answer. It’s $195 f.o.b. from the 
builder in Old Town, Me. The noted canoe 
company is also now producing several 
white-water and slalom canoes and kayaks 
designed for competition. 



MOLDED QIASS PADDLES from Elroy, Inc., Beaumont, 
Tex., will float and hove boat-hook handle design 
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THIS WINTER 



E 



BUILD YOUR OWN CANOE 



Factory Molded Fiberglass or 
Wood & Canvas Canoe Kits 

FBH CATALOG 



□ 



f i9 so 

IkASlC P£lT! 



Ph, CH3/F43 1313 P.Q. QOfi?-n Cancnrriin. Kany fiEDOl 



pij tan DRAMS pools, collars, laundry tubs 
rumr IRRIGATES — CIRCULATES — SPRAYS 



Heavy duty frill betring pump. All metal. r ust- 
proof Type SB. ilamtess shift. Use V* HP or 
large! 1 , J HP 1.200GPH &D' high or 3.0l>0 
fi &PH 25' well, 5,200 GPU max. IVi" in; 

V' out. Beit or direct drive, SI 3-15 
Type P won’t rust of cloj;. Brome bi?ar- 
IOK To 2,400 GPH. V T in? W p out. *995 
p'pd f3^ with order, Money back Guarantee, 

LABAWCU, Box 40, Belle Mead, N.J, Q&50Z 




RATED X 

The Study of Law (For Adults Only) 

The Btackstone School of Law offers a 
program of reading assignments for men 
and women who have completed formal 
schooling, 

NOT A CORRESPONDENCE COURSE 

You tan schedule your program to your 
time and interests and cover any or all law 
subjects. 

WRITE FOR FREE BOOKLET The People 
vs. You' 1 for full information on program 
and costs. No salesman will call, 

BLACKSTONE SCHOOL OF LAW m.-* 

307 N. Michigan Avenue* Chicago. Illinois 60601 



"LISTEN IN" TO POLICE FIRE RADIO CALLS IN YOUR CAR! 



WORKS ■ [ ; i ANY CAH J’or* m ■ n.- ci ■ HDIIlf RA- 
DIO , ,>[ Plugs hi — Vo wiring — ii mi nut* 

. CK>k Ra 1 >wi[rl- i r. ■[ ;i i ,m > r rti-tl i -n ■ !■ ALL 

COLICS r|#f rMERr.fNGY COW¥l£NClAL. 

Takicab state CiIy (Jov T wiii HiUlrt 
..l;,- i ! i youh Aftea Du Al-HI-LOW band*- 
OVtfi a MIILtrQN 12 n >1 so < ji laim: •• USE 
fiv^yivhffl — Hnjjn I mt — til waj/ s w^rki: . 

SEND ONLY 

tftLrt W-iKW For UpHj Jifi I Ci USA. COWfLCtE. reatfy Ui MSr with in- 
rir n-noim. Our U;i- •.■■n icr W:,- .. JO MONtY UACfe TRIAL 

nf nfLiM.1-. Limited oMcr iiirlnd, I’hiq in ' (nr h i ' RADIOS 

WESTERN RADIO Dipt RPM-J KEARNEY, NEB W, EB-A47 





BUILD IT YOURSELF 

Saxe I?0 per hour by assembling our 
unique MINI-DOZER ^ bulldozer ill. 
Full line of attachments. ''Binld il- 
youfself" Plans- $5 M. Catalog of 
Dozer and JO olher Assembly Kits 
I*' 1 II 00. (Refunded with any 
purchase.) 

C0 RP.. Dept PM-1ZD. Ceftaiburg. W.s Sibil 



]?iif 



WHAT'S HE DOING! 

Making a Concrete 
Flower Pol! * , . and 

SO CAN YOU! 

Make and sell your own 
Orna mental Concrete item*. 

Rush 12.00 for book 
about Aluminum Molds 
with price* and produciion trade secrel* 
direct from world's largest mold manufacturer. 
Over 350 designs to select from. 

Send $2,00 

Today To y g got gg . niCKQItf l.i t. 
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6 GOOD REASONS 

Why You Should Get Into 

AIR CONDITIONING 



We’ve slopped counting Itie reasons why men ate flocking to 
a«r eonfitionini as * career— because every day some ire- 
ful student writes to tell us of a new eng. 

Bui roa-bottom Basic ate Ihese BIG SIX Ibat ’prove ak tori- 
dltioning is today’s m&sl brilliant opportunity lor amtftittis 
min who want la make a Jot (ft money. 

1- if you *ant a career, not first a job. Thousands of op. 
portun lies openm^ up to meet tremendous unfilled da- 
Ruuds. 

2- Part -1 imp or full t me. Whoever you prefer. 

3- Make MORE money Ilian yv\t ever did in yc-w Si fa. 

4- Operate your dwh business, as a part- Lime sideline w 
full time. 

5, Earn as ^u learn — keep your present job until ready. 

6* Only average education required 

There are so marry reason why i career in air ™dilion:iig is 
the answer to the ambitjorrs dreams of ihsjsanfis ol Timer- 
can mefi< it is hard to say wh-ch s the mosl rmportjnt. 

As America's brightest, fastest (tow-ng and highly f enacted 
industry* you can be a PROFESSIONAL in contact with inter- 
est inf people every day and not chained to a dull routine w 
desk. 

Even if yorir education is jusl average, il your desire is above 
average, you can quickly qualify for high pay and lapid ad 
vancenvents More Ihan that* you tah be making a solid 
income WHILE YOU ARF LEARNING, 

LIBERTY SCHOOL, Dept. J-l, 

T-echnic*l Division, 

1113 W. Park, LibfftyvNl*, lllinoii MJQJB 



There is a crying seed lor 33,000 new men this year— it-ms 
nest ye&r. Wtial a gtariws hope tor men like you fed up 
with tired jobs, unreasonable bosses. It's a whole new wty 
of Fife with possibilities of 2 and 3 lim your present earn- 
ings and the chance |o work part time, lull time or even 
wpniK your very own bus ness. 

We've Seen men pick up fees al small |obs n a raster of ust 
a Few weeks- goini? on Um there to becontat a fiJifietf^ed 
pro wittr the chance to pick from dorens of and business 
offers. And what wonderful “job msiiraoce'' to ha** Available 
course offered today is more complete, more thoroughly ex- 
pert or lower in price Thar tet fine schooling ofleped you al 
Liberty. Not one tiny defal of ^stalling, ma=nsaming. serv- 
icing or retiring is ovef looked pn ymi ho» to lake 

care of air conditioners, lefrigerslors irwf hea?mg umts or 

plant*. 

We're iHkirtg fw men win say, “ Prove it T" because ihat is 
eiactfy whal we tan do. All you h we lo do is tell us you 
wan! Ehe facts We'll rush Item to you by mj*E WE NAVE 
MO SALESMEN 



LiWfiTY SCHOOl. £*pi J I 
Ttch^itll iDivifioA, 1111 W Piprt. 

Irbcrryv-^e. Jllin^.s £0043 

YES! I Wjnt le UiKO^er the 5ttK ^ * 

position in Air Conditioning! Pteisw 
desoriptvon of your course in AIR CONDITION INC, 
REFRIGERATION AND HEATING. This places me 
unde# NQ 0feli£t1i0fi md NQ 5 * legman will till. 



big My 
m* Itvc 



Name 
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QUESTIONS ANSWERED 

APPLIANCE 

CLINIC By PAUL MANN 

Dirty fan rotor shaft 

When disassembling a small electric fan 
for repair, I found the rotor shaft ex- 
tremely dirty and somewhat scratched. 
Can anything be done to restore this part 
so I don't have to buy a new motor? — 
Edward Rickel, Ann Arbor, Afieh. 

Wrap a strip of crocus cloth around the 
shaft and turn the part by hand. Do not 
use a back and forth motion. When all dirt 
has been removed, sprinkle some jewel- 
ers' rouge on a clean, soft cloth and polish 
the shaft with the same circular motion 
you used with the crocus cloth. Keep pol- 
ishing until the shaft is smooth to the 
touch. 

Better safe than sorry 

My Maytag gas dryer is only seven 
years old. When 1 turn it on, the flame 
stays on for about a minute and then 
shuts ojff. A local repairman couldn't solve 
the problem and suggested I buy a neu? 
dryer. Do you agree? — Anthony Nardiello, 
Roselle Park, N. J. 

No. The fact that the dryer stays on for 
a minute or so before shutting down indi- 
cates that an internal safety device is 
kicking the machine off because of a haz- 
ard. There are a few systems in a gas 
dryer that have sensors which will shut 
the machine down if they malfunction. 
One is the blower. If it is not working, a 
safety sensor will sense the build-up of 
heat and shut the dryer off to keep heat 
from reaching a critical point. Other sys- 
tems controlled by safety devices are the 
pilot assembly and thermostats. Checking 
each of these parts involves time and ef- 
fort to be sure, but it's far better to pay a 
competent serviceman his price to find 
and fix the trouble than to pay for a new 
machine which is not needed. 

On ice 

f have a Kelvinator refrigerator about 
10 years old. My brother has one that’s 
fairly new and equipped ivith an auto- 
matic icemaker. 1 find this is a useful piece 
of equipment and would like to have one 
in my refrigerator. Is there a way that I 



can equip if uhtb one? — Tbojuas Mc- 
Kntght, Walton, NY. 

You can add an automatic icemaker to 
your refrigerator, but the hardware must 
be supplied by the manufacturer of the 
refrigerator. Other makes usually won’t 
fit. £ suggest you write the service depart- 
ment of Kelvin ator Div., American Motors 
Corp., 14250 Plymouth Rd., Detroit, Mich, 
Instructions on installing the icemaker 
will be provided with the hardware. 



Screwy problem 

I was fooling icith an old Westinghouse 
hair dryer recently, trying to repair it. 
In attempting to remove the impeller from 
the motor shaft f I found it fastened 
with a small setscreta that resembled an 
Allen screw. On closer ejcaminaiion, 1 saw 
that this screw had a splined hole instead 
of the hexagonal hole of an Allen screw , 
What hind of screw is this and can / use 
an Alien wrench to remove it ? — Robert 
Coler , Oakland, Calif. 



It's a Bristo screw, and you can't use an 
Allen wrench. You have to use a Bristo 
wrench, which has the same L-shaped ap- 
pearance as an Allen wrench, but is 



align 

WRENCH 




BRISTO 

WRENCH 




shaped (see diagram) to fit the splined 
hole. If your hardware dealer doesn't 
carry Bristo wrenches, he can get one for 
you on special order. 



Interrupted symphony 

If someone is listening to the radio or 
watching television and l start the vac- 
uum cleaner, static fills the set. Can this 
be prevented? — Mrs. Paula Freedman, 
Portland, Ore. 

If vacuum-cleaner operation causes 
radio or television interference, the motor 
blushes are usually arcing. Brushes are 
supposed to make good solid contact with 
the commutator of the appliance motor. 
If brushes are so worn that they barely 
touch the commutator surface, electricity 
arcs (jumps) the gap. However, there 
could be another reason for your trouble. 

The high-frequency alternating current 
emitted by a vacuum-cleaner motor could 
be enough to cause radio wave interfer- 
ence, For this reason, some vacuum clean- 
ers are equipped with filter capacitors that 
suppress this high frequency. If brushes 
(PI east' turn to ptifte 4S} 
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sll >DT TRAINING 

SERVICING 

ELECTRICAL 

appliances 



pf f_jMNE^ 

nO^EO rt ^ 



ncww-'* 1 ** 



NRI Appliance Training Division 
3939 Wisconsin Avenue 
Washington, D C. 20016 



6Q0-012 



Sind fnt *Guf illus-t FREE CATALOG th*L tells about Gp|»r. 

funi tiffs in Servicing r\v: tnciF ApplianEis. and iiv#t ditilli of 
r»i N a '> lp*-cG*t training plan, I unEfintvnd IO*i , i is np obligation, 
No salesman will till. 
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Q CHECK HERE FOR FACTS ON Gl BILL 

If you hj* • f i^rved slftto January 31, 1955. 
nr arc in wKtff now r ch*eN box *bovt. 



MAIL COUPON ABOVE FOR THIS 

FREE NRI 
ICATALOG 



Learn professional 
methods of appliance repair 



Refrigeration and Air Conditioning included. Save on your own 

repairs, learn a skill in demand, earn extra income or start your own business. 



Short, easy course trains you at home to make 
$ 5 to $ 7 an hour starting soon. 



Mail the coupon above for your FREE NRI Catalog. 
Find out how you ceui prepare quickly at home to do 
professional appliance servicing. 

After only a few lessons, you can be ready to 
start servicing your own appliances or start earning 
$5 to $7 an hour fixing appliances for friends and 
neighbors. The entire training can be finished in a 
few months. 

NRI Appliance training is the fastest way to a 
new job or skill or extra income in a spare time or 
full time business of your own. Wherever you live or 
want to live, you'll find a demand for top-notch appli- 
ance servicemen. 

With a billion appliances in use, there are proba- 
bly thousands needing repair right in 
your own neighborhood- They mean 



cash profits for you starting soon. Put your spare 
time to good use. Appliance servicing can give you 
the extra rash you ma,y be seeking to do and buy the 
things you've always wanted. 

Low-cost NRI training covers — 

* Small and large home appliances 

* Air conditioning 

■ Refrigeration 

* Portable electric tools 

* Small gasoline engines 

* Farm and commercial equipment 

Professional appliance testing equipment is in- 
cluded in your NRI course at no extra cost — to help 
you speed troubleshooting and repair jobs. Mail cou- 
pon now for your FREE NRI Catalog. No su1«xman 
will call- National Radio Institute, Appliance Train- 
ing Division,. Washington, D.C, 2001 6, 



NRI APPLIANCE TRAINING DIVISION a Washington, D.C. 20016 

A££Jttfjr«tf Uffit&w Spfiemi Horn* Slvdy Ccuncj'J 1 




JANUARY 1972 



45 





Ho Setting, Ho Inventory. . . All 
Cash Protits and YOU Set The Hours ! 



You can have your own lifetime business 
right at home , . , work in spare time . . , and 
make up to $200 a month CASH ! My FREE 
PLAN gives you all the facts: How to start, 
how to grow. You don’t need previous experi- 
ence. You don't have to sell. I’ll even finance 
you. People bring you the work and pay cash. 
Over 900 of every dollar you collect is clear 
cash profit. And you work when you want to. 
Let me prove you can’t find a more cer- 
tain, lower cost, higher paying business of 
your own. 




"My Sharp- All shop is now 
averaging me J 300.00 a month." 
Roy Jcnntnjit 
Sandwich < fUinw 

"Think the world my Sharp- 
All. Am grossing $4,000 a year 
on a pan -time basis." 

Ijirrfnrr Sfcicmon 
E. Syracuse, Sbw Y<*rk 

SEND FOR FREE FACTS! 



lust Mail Coupon — No Salesman Wi 



BELSAW SHARP-ALL CO. 

712/ Field Bldg, Kansas City, Mo. 64111 
Send details of fftCE TRIAL i 
Free Bouk "Lifetime Security!* No obligation. 

Name— „ 

Add re ss 
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APPLIANCE CLINIC 

f Continued from pnoe 44) 

are okay, it's possible that a capacitor is 
leaking. In any event, the fact that you 
get radio and TV interference when the 
vacuum cleaner is operating indicates that 
the appliance should be checked. 

Smokey the oven 

What’s happened to my self-cleaning 
electric oven? The second J turn it on to 
the self-cleaning cycle a great deal of 
smoke is produced, Jf never did this be- 
fore . — George Baumeister, Jacksonville, 
Fla. 

To get rid of smoke produced by the 
burning- off of food spilled in the oven. 

1 self-cleaning ovens are vented through a 
smoke eliminator. A smoke eliminator is 
nothing more than a metal tube on top of 
the oven that is equipped with a catalyst, 
such as platinum- sponge. As the smoke 
passes through the catalyst, it breaks 
down chemically and is eliminated. To as- 
sure fast removal of smoke as the self- 
cleaning cycle is initiated, the catalyst is 
preheated by a small heating coil that is 
wound around the outside of the metal 
tube. It’s my guess that this coil has failed. 

r 

Maintenance Tips 

• Check switch before motor. Whenever an 
appliance equipped with a variable speed uni- 
versal motor (food blenders and food mixers, 
for example) refuses to start, the first thing 
to do is check the selector switch for a bad 
connection or dirty contacts. A bad switch is 
more common than a malfunction in the mo- 
tor; taking the motor apart before inspecting 
the switch will usually result in unnecessary 

■ expense and work. 

• Clothes dryers must breathe. The greatest 
enemy is lint that’s allowed to build up on 
the lint trap. For maximum service, get the 
habit of cleaning that trap before every use. 

• When disassembling an electric iron, it 
will be easier to remove parts from the sole- 
plate if you use two 3-in. C-clamps to hold it 
firmly to the edge of the workbench. Place a 
thin pad of cloth between the soleptate and 
the bench top to prevent scratching, and 
position the clamp handles down to keep 
them out of the way while you work. * * * 



If you have a question about any *pplitn», send 
ft to Appliance C/lnie, Popular Mechanics, 224 West 
5/th St, New York, N.Y , 10019. Sorry, but letter* can- 
not be answered in dr indue I Jy, However, problems of 
widest interest wHf be answered #n Wtf* column. 
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no,*, DYNAMIC "Jfj 

INDUSTRIAL TRANSFORMER ARC WELDER 



IDEAL GIFT — EDUCATIONAL, ENJOYABLE, PROFITABLE 

WELD, BRAZE, 

CUT, SOLDER, HEAT 
STEEL. BRASS, ALUMINUM. 

AND MOST OTHER METALS, 

Uulld JUd renal r anyikur.ji dj 

PNfllal, 5 m>.c 1 mjif «Ss Jin^iev wii h 

[Ini BRAND NEW, PROFES- 
SIONAL ABC WELDER' 

LLufiicJ me La! cabinet, bake d 
II * i ■ 1 1 r i -e r J u l h d flisLiti. I..Ee«! tor 
Innub. sMimi. far ni *nd lndus- 
■ rlal u jr. POWERFUL jlm 
inwltied lrmBformer welds 
mult tflfdali Up to Ulki- 
neii with id u It i - p im weld, With 
rqdl- i hifji itiitknEa- 20 toUO amr-j 
Ducniej un no Volt At Doe r 
for 30 siilpe. Complete wtih t1t>re fJiu beLmet. Rlectrude boldEr 
[round tJuup and rabtei, HtiJder, aUoitRd rod# *fld * imp Li fled 
^eEtlJnir HitTUml. DOUBLE PROTECTION GUARANTEE. 10 da? 
iiLouflj hack Lj-Jal pliii full 5-yr. win-amr ]f ipoperaUvi return 
prepaid, we will repair ur replan wl thorn thirgt & reatiip called 
ORDER TODAY, Complete ready to weld, Only 359 SO FOB 

SEND ONLY $6.00. [;:] " " 

FREE Write far ill u* t r* t Hi ndur 




ChaTEti 



DYNAMIC 



litprutun and welder detail! 

1 * 0 * 6 - FEDERAL ST* 
Dept. PM 12 
CHICAGO. ILL. tiOtidd 



WILDER CO. 




fyeu can maAe m&tgf c*t 



WATCH 



I ^iTTTd 



Learn at home the low cost Sweazey Way 

watch repair sat pays up to i$ an hour, part lime watch nrnfceri 
report on jurrey. Unloue and modern Sweater home sludr 
Syttem start* you mat: ns repairs riihl a way on Swlis and 
AniHriEia washes. P:dI cas-ona^ly prepared train kr.B. No mevkouj 
eipHriRQce needed. Special tools provided for practice Diploma 
Awarded Free sample Lesson and opportunity book «ive all facts 
Write todas* No oblation 

CHICAGO SCHOOL OF WATCHMAKING 

Dept. HZ Fox River Grove, Illinois AG021 



FREE BOOK and SAMPLE LESSON 



1 CHICAGO SCHOOL OF WATCHM AKIHU 

I Dfpt, 112 , F d>k Hi vit dfflrt, I I liitot). &O 021 

Flfii* ryih FAEE B OO H Anil Sampir Horn* Study Lrimn. 
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FINISH CORNERS * CUT MOULDING 

WITH ANY ELECTRIC DRILL 

NO $50 ROUTER OR $6 BITS NEEDED! 



You don't have to buy an expensive 

Router id finish corners, mould in* A 
trim. ARCO Corner Fin ishlfij? & Mold- 
ing Cutlets eo the wtrk ar a fraction 
of the cost. Simply sNp the Cotter’s 
W* shank ifi anv drill chuck and iTs 
ready to prod uc?: Special Dual Guides 
assure accurate cuts along entire length 
A width of workn^ce. Cuts wood, plas- 
tics. sDf l metals DuaNtv-fnide in LJ.S A. 
of hardened sieei These Cutters will 
fit A work with all Electric Routers, of 
course. 



No. 6—3 PIECE CUTTER SET 

CUTS CONTOURS 




FANCY 



COVE-CUTTER 




ROMAN 

OGEE-CUTTER 




RABBET-CUTTER 



No. 7-3 PIECE CUTTER SET 



CUTS Ki w contours 




BEADING-CUTTER 




COVE-CUTTER 




OGEE-CUTTER 



our 



SPECIAL SAVING! 

Order all of above 3 Sets at 
Special Money-Saving 
Price. No. 6715, total 
of ID Cutters, only 



No. 15-4 PIECE 
RADIUS & BEVEL CUTTER SET 




$1295 



— 

These L ever 300 ether Area Taels available | 
at Hardware Depts. everywhere, nr order . 
direct on 20-day Money Back Guarantee 



ADJUSTABLE 
BEVEL CUTTER 
tuts 45* bevels from 

JtfMD W'wirte. 




RADIUS CUTTERS 
3 SIZES for 

W' P V* ff Hadius Cuts, 



MAIL THIS COUPON TODAY! 



AFtCD TOOLS, INC. Dept. pM-7. 

421 West 203rd St., N T., N.T. 10034 
Ship an your 30-etay Money Oat A Guarantee: 
r No. 6. 3 -Piece Culler Set $4,35 
No. 7, 3-Piece Culler Set . . 4.35 
~ No. 15, 4- Piece Cutter Set . 6.15 

“ Hp. 6715, AM 10 Cutters . 12.95 
r i ejirlcse Check, M.O.— SHIP PPO, 
(No C O O s) 



f 
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Address. 
City. 



State Zip 
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SHOW HOME MOVIES ON TV? That’s exactly 
what you can do with this, experimental video 
film player developed by Kodak. About the 
si 2 e of a hi-fi set {left, above), it takes stand- 
ard Super-8 film cartridges and displays mov- 
ies in full color on any color TV set. While 
Kodak isn't saying how the system works, it's 
easy to guess that it’s similar in principle to 
that used in Sylvania's Color Slide Theater, 
which, incidentally, employs a Kodak Carou- 
sel projector to show color slides on a built-in 



TV screen. In this system, color images are 
broken into red, blue and green by dichroic 
filters, then converted to TV signals by a scan- 
ner. On the TV screen, signals represent- 
ing the red, blue and green images are 
recombined — just as in regular color TV — to 
produce a full-color duplicate of the original 
picture. Sound can also be added by sending 
audio signals to the TV set from the film’s 
sound track. How soon the players will go 
on sale and their cost are not yet known. 




A KIT THAT’S ALMOST NOT A KIT is this latest 
volt-ohmmeter from Heath. The meter itself 
comes built into the plastic case, and the selec- 
tor switch, test jacks and main chassis are all 
preassembled. You just wire one printed-circuit 
board. The instrument measures a.c. and d.c. volt- 
ages to 5000 as well as resistances, also gives 
decibel readings. The IM-I05 kit costs $47.95. 
Heath Ca, Benton Harbor, Mich, 49022. 




{ New in Electronics continues on p age 50) 
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Add lo your income with easy 
spare lime earnings— cash in on the nationwide 
shortage of skilled locksmiths. Quickly step into a 
highly-paid position or a business of your own. 

Age. education, minor physical handicaps don’t 
disqualify you. EARN EXTRA MONEY EVEN 
WHILE LEARNING. Study at home, gain PRAC- 
TICAL experience through complete illustrated les- 
sons. Professional equipment, locks, etc., included 
with your course. 

LOCKSMITH! NG INSTITUTE 

Div. of Technical Home Study Schools 
Dept. 1110-012, Little Falls, NJ, 07424 
LraiiHl bj NJ. Shit C*pt a! Eduulmi; Accredited *kiribn, 

Nalimi! Him* Study Council; Slate Ace* .'cd Diploma; Approved lor Veterans, 



LIKE THESE MEN 
LEARN AT HOME! 



.. ^ 




I now have my owr shop 
i - * with plenty of work, 

Wm. A Tamei/L Sr* 
Ossfnrnff, MK* 



During my tramin^ period 
- n ♦ ! earned SI &Q r 



Pan/ G. Funes 
New York. N.Y, 




Everything 
necessary: 

KEY MACHINE 
bckSp picks, 
took— supplied 
with course. 

State Approved Diploma 



£^4f3 





J turned to Locksmifhing lo 
supplement mv pension 
upon retirement, 

David Osborn* 
Sydney, N.S. Canada. 



Think ilk [he ''greatest" 1 . 
S5GO . . - earned while 
studying. 

Ernest C. Young 
San Franascc, Ca/ik 




HURRY r MAIL THIS POSTAGE - FREE CARD! 
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YES, send me free 
information on 



opportunities in 
Locksmithing 
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Mail me sample lesson 
pages, details of the crit- 
ical need for locksmiths* 
l understand there is no 
obligation on my part 
and no salesman will call 



upon me. 

Name 




o 

z 



Address 

City, 



State. 



-Zip_ 



□ Check here if eligible for Veteran's Benefits, 
Degi. 1110-012 





LOOK, MA, NO WIRES, yet the young lady 
in the pool above is making a phone call just 
the same. The cordless phone operates on 
radio frequencies and is designed to serve as 
a portable extension in the back yard, at con- 
struction sites and other locations where per* 
manent wiring isn’t available. Developed by 
S.U.S. Enterprises in Los Angeles, Portafone 
can be tied in with the regular telephone 
system. It's expected to be in use next year. 




TWO HANDY PLUG-IN AIDS for car tape play- 
ers are shown above. At top is a head de- 
magnelizer for eight-track cartridge players. 
At bottom is a transverter, sold in three mod- 
els, that provides 6, 7 l /z> or 9 volts d.e. for 
portable cassette players. Both plug into a 
car’s cigaret-lighter socket for power. A multi- 
prong adapter plug enables the transverter to 
fit most machines. Made by Audiotex, the 
demagnetizer is $9.90; the transverter, $6,85. 




IT LOOKS LIKE AN ORDINARY license-plate 
holder, but jiggle it a bit and off goes a loud 
electronic alarm hidden inside the thin case. 
The idea is to scare away a would-be motor- 
cycle thief the minute he attempts to make 
off with a parked machine. When the Cycle's 
rightful owner returns, he deactivates the mo- 
tion-sensitive battery-powered alarm with a 
key. Price is $29,95. Tempo Products Co., 
6200 Cochran Rd., Cleveland, Ohio 44139. 
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lam priniinjl my in a m.iga- 

3d at. It may ram? to the aiientiun of 
thousand- of pyes. But of all tin w 
thouMriii*. only a few mil have the 
vision tn understand Many may read; 
but of a ihousand only you may have 
the intuition, the sertdtivlty. to under- 
stand that why* ] am writing may be 
intended for you— -may be ihr lido that 
shape* vmir destiny, which, taken at 
thi* t rest r carries you to levels of inde- 
pendence beyond the dream* ol avarice. 

Don"! misunderstand me. There i* 
no mvstit-isTn in this. T am not speak- 
ing of uomilt rliiiu's. of innumerable 
laws pf nature that will sweep you 1o 
success without effort on vour part. 
That sort of talk is rubbish And any- 
one who this to tell sou that you ran 
think your way In riches without effort 
Is a falsi- friend I am too much ol a 
realist for that. And I hope you are. 

] ho|K‘ you are the kind of man— if 
you have read ibis far — who knows 
that anything worthwhile has to he 
earned ! 1 hope you have learned that 
there i$ no reward withoul effort. If 
you have learned this, then you may bp 
n^iiv to take the next siep in the 
ih-t efi^jmeriE of vour karma you nnv 
le ready to learn amt use the rftTpl I 
have lo imparl. 

I Hove AN The Money I Need 

In my awn life I have jjuin- hr vend Ihe nood 
of money 1 havr it ! hnvr gone lievofid 
Ihr need nf fi in I have two biKtiu^ That 
iny (tw nn income well aboir ^nv nmcnint 
1 hive need lor And, in adriftiuto I have 
the l)ir deep *al is Faction- — of 

kwffins Uwl 1 Iijht pi_u more than I brer 
hirndnil (lihir itkh in businesses ol their 
pu n . Srmr I have no need for mwirv I he 
greatesi satisfaction 1 grt from life is shar- 
ing my senrl o| prnonal indf-pcndener- 
wilh others — seeing them achieve Ihe Mine 
heights of happiness that h**C mmP inlo 
jnv own life. 

Please dm'l mimmdnsland this state 1 
menl. I am not a philanthropist , f liclirve 
fha! E-haritv Is snmtfhiniE that no proud 
man wifi ar*ypt 1 have never seen a man 
who was worth his sail who would no-rpi 
EomHhing for nothing I h*w new mel a 
highly sunrra&ful man whom I he world re- 
led who did not suet dice mielMqg to 



I’d like to give this to 
my fellow men... 



while I am still able to help! 



I wis young unce. as you may W — 
today 1 am older. Not loo old to enjoy 
the fruils nf my wnrk. bul wider in the 
sense of bei n p w ise r. . V n d once J w a * 
|M»r r desperately pour. Today almost 
any man cah Stretch his income to 
make ends meet. Today, there are few 
w ho hunger for bread and shelter, Bui 
in my youth I km w the pinch of par* 
erly; the emptiness of hunger ; the cold 
slur* of tile creditor w ho w ould nnl lake 
excuses for money. Today, all that is 
past. And behind my city house, m_y 



summer home, my Cadillacs, my win- 
ler-lung lacaliuns and my sense of 
independence — behind all the wealth of 
canh and deep inner satisfaction that 
I enjoy — there is one simple secret. It 
islhift secret that I w ould tike lo impart 
lo ynu p If you are satisfied with a hum- 
drum Life of service to another master, 
Ewrn I his page now — read no more. If 
you are interested in a fuller life, free 
from bosses* free from worries, free 
from fears, read further. This message 
may he meant for you. 



By Victor B. Mason 



gain his position. Ami. unless you are will- 
ing Hi makr *g lejL^I half the effort I'm not 
interested in giving you a '“teg up " to the 
achievement ol your goal. Frankly, Pitt 
EOing lo rtulrJE* you someth mg for the 
secret i give you. Not a lot — bul enough to 
make me believe that you are a little above 
i he fellciwH «hn merely “Vah" for success 
and arc not willing lo sacrifice something 
to gel jl. 

A Fascinating and Peculiar 

Business 

I have ■ InisinesH that i* |.hh ulinr- — ime of 
inv bu^pir^K The unusual thing about it 
is I hat it is needed in every Liltlecoiauminitv 
thnmghvcit ihis niwitri'- Bui it i.^ a hai- 
that will nr^cr be invaded hv the L 'btig 
fellows. ' It has Eo be handled on a local 
basis No gianl p^inpiiA um ever gobble up 
the whole thing. No bag combine is ever 
going to destroy it. It is essentially a "one 
man ' business that Ls.n be operated with- 
fltil uutaidr help h h a hwiinw that is 
goesd summer and winter It is a business 
lhal is growing each year. And. if is n husi> 
nfc® that ran trr started **% an inv^tment 
so small that it i* within the reach of any- 
one who has a television set. E!uL it has 
nothing to dn wjih television, 

ITib business another peculiarity It 
can lie started at home in spare limr Nu 
risk to pf«tm job No risk lo pr^fU in- 
come And fp ra^cd lo lot snvow else know 
voti are "on vour own " 1 1 rah bp run □* ,i 
st.rtEP linn business for extra money Or. 
a* it jinw'i to 1h* Extinl where il is paying 
more lhan vour present salary’, it can be 
expanded into a full time business — over- 
nighl. It i Ail give you a sense ol |>ersnnal 
indtpewlmit that will fm^ vim forever 
from the fwr of lay off, !ws of job, depres- 
sion^. or occiuomic reverses. 

Are You Mechanically Inclined? 

Whik the operation of Ibi* is 

part ly au tiimn i ir. it won 1 ! run ilsel f. 1 f you 
are to use it as a stepping stone to inde- 
jHriiden<v. you must h^ able to work with 
your hand*, use such tools as hammer and 
screw driver, and enjov getting into a pair 
of blue j^ans and rolling up your sleeves, 
liut i wo hour? a day of mamiEil work will 
ki^i> umr factory 1 " running ^-1 hours lum- 
W£ out a product that hil* a steady and 



ready salt in every fiflmmunity. A half 
dollar .iIstiI for raw mnlerinls can lirintf 
you six dollars in rash — sss limes a. day. 

In thi* message I'm not going to try to 
tell you i he rnlirr story. Thtirc m not 
enough sp*rv- on this page And, I am not 
going lo ask you to spend a penny now to 
Irum the lici-ret. f "It *cnd ymi all I he in- 
formation. frev If vou arc interested in 
becoming iJidepcnrlcnt, in heroniung your 
iNwn Imert, in knowing the swirt intiU of 
SiHxw a* I know them, send me >our 
name I "hat's all. .Just your name. I won! 
ask \ou for a |>cnny. I'll »end you all the 
infnmuitlon alaml nnv 1 hi- mn-^l fa^rinSt- 

png IhjaLii***!’* vh>^p can imagine With these 
facts, vent will make your own investigation. 
Yim? will rl^-ik up on condilion* in vou r 
ruijehlwrlirod. You will weigh and analyze 
the whole proposition Then, and then only, 
if vntj tlecitte to lak the next rttep. I'll 
allow vmi to invest And e%cn then fc 

it voir decide that your lifleen dollars has 
been IvhhIIv invented HI return it t n you, 
I km' I lii'rni i ji Ic (a vrur name 1 have no 
- llMfnm 1 will mcrelv write vou a long 
letter and vend you complete fiels about 
the business 1 have foe nd to Is 1 sn ALtcocss- 
ful. After th.n vimi make the decisions. 

Does Happiness Hang an YoUr* 
Decision? 

IVun't put I lips tiff |i may be a cninridone* 
that vnu arc reading Ihese words right now. 
Or. it mar he a mailer that is more deeply 
< cm netted with your ifestint lhan either (sf 
lls i mi sftv. Tliere is only one I hi tig v*rlnin : 

I f i. ou Kavr (rail ! hi* far Vou lire interested 
in the kind «f independence I enjoy Anil if 
ihul i* true, then vou musl take the next 
• ■ + r* No coupon on IhLs advertisement If 
you don't think enough of ytmr future hap- 
I 1 1 ness and preaS[jfritv Eo wrile >xojr name 
un a imKHp ard and mail il Eo me. forget the 
whole thing Hint if you think there t£ a 
destiny lhai shapes men's live*. &end your 
name now What f send vwi may convince 
you of tHir- truth of this proverb. And whmt 
I send vou wi II not coat a fenny, now or at 
any other limr. 

VICTOR B, MASON 
1513 Jarvis Ave., Suita M-2-BA 
CHICAGO, ILLINOIS 60626 
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WORTH WRITING FOR 

LOOKING FOR IDEAS AND INFORMATION ON HUNTING, 
FISHING, CAMPING, BUILDING, TOOLS, ETC.? CHECK THESE 
LISTINGS, THEN USE THE COUPON BELOW. 



10. rrs BEG AND BEAUTIFUL 

32 pages of full -col or decorating 
ideas and floor tile patterns, from 
FfJntkote, Plus brochures on in- 
stalling tile. Sand for these! Free, 

11. SECRETS OF A PRO— 

Dick Kotfs, the Arbogast fishing 
expert, shows you how he wins 
those trophies. Good information. 
25* 

12. HERE’S WHAT IT’S ALL 
ABOUT— 

Complete, full-color description of 
GAF building products. Covers 
shingles, sidings, building board, 
floor tile, Where else can you get 
this information? Free. 

13. IDEAS, TECHNIQUES, 

TIPS, REQUIREMENTS— 

Here's how to make efficient use 
of Homasote building products, 72 
pages. Free. 

14. 56 COLORFUL PAGES 

Shakespeare catalog describes 
reels, rods, fine, hooks, electric 
fishing motors, depth Fish finder 
and accessories, Free. 

15. BROWNING ARCHERY 
EQUIPMENT 

Full-color catalog illustrates all 
Browning archery equipment and 
offers special section on shooting 
and hunting, Free. 



16. INTERNATIONAL CAMPER 
PICKUP 

Send for the brochure, "How to 
Buy Your First Pickup Like It Was 
Your Second.” An absolute neces- 
sity for pickup camper enthusiasts. 
Free. 

17. GET ALL THE FACTS 
ABOUT UTAH 

Write for detailed info, highway 
maps, color brochures, complete 
Utah Travel Kit and Fact Book. 
Free. 

18. HOW-TO AND WHAT’S 
WHAT— 

It’s all there in the Johnson Reel 
Fisherman’s Handbook — tips, 
knots, equipment, records, cook- 
ing, 25* 

19. IDEAS, IDEAS, IDEAS! 

Decorating ideas from U.S. Ply- 
wood for bedrooms, family rooms, 
living rooms, dining rooms, kitch- 
ens, dens and libraries. Full color. 
Free. 

20. THEY’RE ALL HERE— 

Small, hard-to-find mechanical 
parts. 516-page handbook from 
Stock Drive Parts makes it easy to 
obtain parts for appliances, mod- 
els, toys, engines experiments. 
6,500 items. $1,49. 

21. EVERYBODY'S GUIDE— 

"How to Profit from Ideas and 
Products” is the title of a 64- page 



book from Compact Products Co. 
For craftsmen, inventors, hobby- 
ists, gadgeteers. $1.95 

22. KOENIG KAMP-STOR BODY 

Sturdy, handsome body replaces 
pickup bed for slip-in camper, 
more than doubling storage space. 
Maximum corrosion resistance. 
Storage for boat motor, supplies, 
etc. Send for details, 10* 

23. MAYTAG DISHWASHER 
INSTALLATION HANDBOOK 

30 pages of detailed procedure for 
installing a built-in dishwasher. 
Also discusses best location, etc. 
Very good, $1 

24. FLY FISHING IS EASY . . . 

Anyone can learn, and it’s a lot of 
fun, Well- written instruction bro- 
chure from Weber Tackle Co, 
Free. 

25. EXPERTS TELL YOU HOW— 

Creek Chub Bait Company has 
compiled this full-color Bait Cast- 
ing Guide to help you catch more 
fish. 25< 

26. FEED ’EM A SPOON! 

That’s the advice from experts at 
Louis Johnson Company. Booklet 
contains charts, techniques, tim- 
ing, everything! 25e 

27. BE UP TO DATE — 

Learn how much fun electronic 
fishing can be — 100 page book 
from Lowrance tells all. $1 
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BOX 1718, SANDUSKY, OHIO 44870 

Please see that I receive the items checked below. I have enclosed 35* for the overall service charge, 
plus remittance for any priced items. 



□ io 

□ 11 <250 

□ 12 



□ 13 

□ 14 

□ 15 



□ 16 

□ 17 

□ 18 <250 



□19 a 22 

□ 20 <$1.49) □ 23 

□ 21 (61.95) □ 24 



(IOC) D 25 (250) 
($1) □ 26 (250 

□ 27 ($1) 



Total items ret|y r Total money enclosed^. 



(Please Print) 

Address _ — _ 

Town - - State Zip Code _ 

(Please send cash, check or money order made out to POPULAR MECHANICS. No stamps, please ) 
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GTOWIHG — BIG HOU»NE UA*K|fYl Y**. rt's tow 
m h*ur hi T*u BOOMING, PHOFITABlC uph^t 
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Llim AT ++BMF — il*rt p-k-rmrij du'>n| ^vr >»jrf 
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bihC.4MrU &t rtr j* Crwfl fh^iTv yQ^ft Ad-fn#, f i 

wh+P jr«i w*rt. Teir r &KH Naupl Ns tiKl p*ri «k I 
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k PROFIT FOR JUST ONE EASY-TO-DO 
* JOB OF INTERIOR CUSTOMIZING 



AUTO UPHOLSTERING 1 



EARN 

now 

$2200 

AN HOUR 

CAsy.' 
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NEW 1972 POPULAR MECHANICS 
HANDBOOKS ONLY $1.00 EACH 

CAR REPAIR ANNUAL Haw to repair* service, 
keep your ear running* Winter starting, servicing 
sparkplugs, using a tach-dweli in tune-up. repairing 
speedometers, cutting pollution, 100 solutions to 
special problems in Auto Clinic pages, 

BETTER WAYS TO DO IT ideas galore from Popu- 
lar Mechanics. Easy answers to knotty problems: 
home improvements* repairs; tips for sportsmen: 
photo kinks; shop shortcuts; better car care; ideas 
for hobbies, recreation — -fishing, boating, camping. 

Sent postage -pa id, Use coupon below: 



n 

POPULAR MECHANICS, D*pL A1 , 

£24 West 57th St. f NY, NY 10019 | 

Please send me (check): 

□ CAR REPAIR ANNUAL 

□ BETTER WAYS TO DO IT 

□ BOTH BOOKS I 



st $ 1.00 each, postage-paid > 

l enclose $ | 

Name ’ 

Address - j 

City — I 

State -Zip ® 

_ I 



WHITE S ELECTRONICS INC. 



THE 

WORLDS LARGEST 
LIME OF MINERAL 
A METAL IHTECTOK 



Q. 



PRICES START AT if M AND UP 

BJMET It &¥5 - &Mi* JUiteitAftCi BAITER CHU^t 

iHITE SELECT RON ICS 

INC r U.I-A lit LTD . CANADA ft*™ vn 

M I PHrLa* V#ln U rti7f. Slw' 

>bi^ !-*i 4ktoMk>r 8 : O-iSa 



Golflmaster GG TR 

*269-50 

S. 





k.fi: pjiy IcllHI-iiMM r*tvrr lUr* n^w ±n 

|.. 3 T J f 1 ->M..n i ,-iL InvcM: LfcSflllOK. Lr a iivmFittrc-crHljt 4 

roIbKtJtpn, dop0ri, LawyE-r^ politrc, nkrfMkS, wo^hnwri pollu- 
tion, r*c&fceijn"- Government. mtllUry. lOOfc uLht-ri. out fur- 

nlAhMl-lipi^w-ji pa id Eauy hlihl Buitf flan rcuMr* yvu. S*nd 
for m£E BOOKIJTT; ’lrnir Fulurr In [nv«-Rifm|Ul|r. ' CINpHAL 
SCHOOL OF IMVIiTIGATiOW, ?ODfl Grmfl, 0*^1. 34111, B*rt**x 
Crl*A »»- 441DB 






A BUSINESS OF YOUR OWN 



EPAIR HYDRAULIC JACK 



Earn 



IUWL 



IriPA it home. Urllm tit jltht m fix **d 4 ul 0 £ «n£t 
fOITL ^ farm n**d 

e*n kewh to 4pid. Wf zw 

fin OHOliiKrtY for 

Writ* fur tetter PH -1 Hrf tut hWI I rtfr 



-if* 



HYDRAULIC JACK REPAIR MANUAL CO., 

4P4.HR 3 • VT4TCH I1LAHO, H.T. 16114 



INC. 



Use Zip Code 
When Answering Ads 
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B-1: a flexible flyer 
for the ’80s 



By KEVIN BROWN 




DROGUE 

CHUTE 

DEPLOYS 



CREW CAPSULE 
BLASTS TREE 






CREW ESCAPE SYSTEM 



CAPSULE 
FLOATS TO 
EARTH 



MAIN CHUTES DEPLOY 



CAPSULE SLOWS. 
DROGUE CHUTE 
RELEASES 
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Designed to replace the 
aging B- 52 bomber, the 
swingwing B-l will make 
high or low-level runs, 
flying at subsonic or 
supersonic speeds. Its 
payload will be almost 
double that of the B-52 



IN EMERGENCY", the trew capsule could b# blotted 
free and its recovery ehutoi deployed, at shown 
drawing! at left- Mock-up of cap&gle appears below. 
The lysiem h needed because the B4 would be used 
at altitudes where usual escape melhods would fail 
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T HE B-l BOMBER has caught a lot of 
flak— and it has yet to get off the 
ground. 

The flak is of the Congressional variety. 
Some of our lawmakers contend that the 
big bird isn’t necessary, a waste of money 
at a time when our economy is in bad 
shape. A number of their colleagues dis- 
agree, claiming that the aging B-52 — our 
lone strategic bomber — won’t fill the bill 
in a supersonic, supermissile era, 

One result of the B-l controversy is 
that the Department of Defense has set- 
tled for an “economy” research and de- 
velopment program reportedly costing a 
bit over $l-biUion, “We don’t buy till we 
see it fly,” is DOD’s attitude these days. 
Thus, a test-model B-l will be flying for 
at least a year before a decision on pro- 
duction is made. 

Defense officials explain that our coun- 
try’s strategic defense has three main 
elements: land -based intercontinental 

missiles, shorter -range missiles carried 
by atomic submarines and manned bomb- 
ers. 

The combination of bombers and mis- 
siles, according to Robert C. Seamans, 
Secretary of the Air Force, causes an 
enemy to divide his efforts, making it 
harder for him to neutralize either of the 
major elements. 

Also, bombers permit a show of strength 
without the threat of a cataclysmic event. 
Unlike missiles, aircraft can be called 
back. 

“Another point,” says Secretary Sea- 
mans, is “we’re not always so smart that 
we can see all the exact uses we will put 
our forces to. No one foresaw the exten- 
sive use of the B-52 and of flying tankers 
in Southeast Asia — for tactical as well as 
strategic uses.” 

Recently, with critical flak still flying. 
North American Rockwell — prime con- 
tractor in the program — unveiled a full- 
sized mock-up of the B-l at its Los 
Angeles plant. Under its contract, the 
company will build three flight-test B-ls 
and one fatigue-test airframe. First flight 
of a B-l is scheduled for mid-1974. If it 
measures up, the big bird could be opera- 
tional by 1978. 

Visitors at the unveiling saw a sleek, 
needle-nosed bird that looks more like a 
fighter than a bomber. The B-l is about 
two-thirds the size of the B-52 and is 
lighter (350,000-400,000 pounds gross take- 
off weight) , but it can carry about twice 
the payload of the older plane. 

It’s loaded with the latest in electronic 
hardware — jamming equipment, radar, 
homing and warning devices, and other 
gear designed to protect the aircraft and 

(Please turn to page 5 OF) 
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SWINGWLNG would be almost straight out for take- 
off on d trimmed bock for high, supersonic fiighl 



B*1 BOMBER 

fCo«cm««d from page 5 OE) 

enable it to penetrate the enemy's elec- 
tronic and weapons defenses. 

The big bird can fly high or low, super- 
sonic or subsonic, be dispersed at remote 
bases for greater protection and quicker 
reaction, and use almost every weapon in 
the inventory, including nuclear bombs. 

It’s designed to handle a variety of 
missions — from tactical bombing in a 
brushfire war to intercontinental sorties 
in an all-out conflict. The B-l is ear- 



marked as our principal, perhaps only, 
bomber well into the '90s. 

The B-l will be the first American 
strategic bomber with swing wings. {The 
FB-121 doesn't count for reasons of lim- 
ited payload and range.) Relatively short 
takeoffs will be possible with the wings 
swung out. more efficient subsonic cruise 
with the wings part-way back, and speeds 
of from Mach 2 to Mach 3 with the wings 
swept all the way back. 

Top speed is classified, but best esti- 
mates put it between 1700 and 1800 mph. 
In contrast, the B-52, stemming from the 
technologies of the late '40s, has a maxi- 
mum speed of about 600 mph. The B-l 
will be powered by four General Electric 
F-101 turbofan engines, each capable of 
30,000 pounds thrust. 

In addition to the wing, the B-l has at 
least two other unusual features. 

In an emergency, the entire crew com- 
partment will be ejected as a single cap- 
sule. Free of the airframe, it will float to 
earth under three large parachutes. The 
escape compartment will have built-in 
flotation bladders for landing in water. 

To smooth out the ride at low altitudes 
— where fast- flying planes really get 
knocked around — engineers have placed 
two canards, or vanes, on either side of 
the fuselage and just behind the nose. 
The effects of air turbulence on crews 
at low altitudes can be compared to driv- 
ing a car with faulty shock absorbers over 
a washboard road at high speed. The 
vanes are designed to suppress up-and- 
down motions of the nose of the plane, 
making it easier for the crew to function. 

The B-l will have a crew of four: pilot, 
copilot and two systems operators respon- 
(P lease turn to page 56H) 



MOCK-UP OF THE WING P[VOT wqs constructed for visual reference by engineers. Areas of particular 
interest are covered with plexiglass in order to allow for observation while the pivot system is operating 
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you missing 
half the joy of 
your guitar? 



If you're like a lot of people whovo taken 
up the guitar, you went out and bought your 
guitar with high hopes. You probably twught 
a little instruction hook to go w ith it. figuring 
all you had to do was to learn a few chords . , . 
nnd that with a hit of practice, you’d sound 
pretty good. 

But maybe now you're finding that what 
you've learned isn't enough, Being able to 
strum some chords and sing a few songs is 
nice, of course — but you get tired of the same 
few' songs after awhile. You’d like to he able 
to play other, harder songs ... to play melody 
along with chords ... to say things with your 
guitar that vou feel inside, but haven't got the 
musical skills to express. 

If this is the way you feel, we'd like to help 
you get the skills you need. We'd like to teach 
you to play the guitar the right way ... by 
note os well as by chords, and by notes nnd 
chords in combination. 

We’d like to teach you to read music, too — 
so you won't he limited to just a few simple 
songs that you’ve memorized. We’d like to 
help you get the freedom am] fulfillment you 
should be getting from vour guitar — instead 



Be your own 
music teacher 

Ten courses available. 

I^earn the guitar, piano, organ, 
accordion or other instrument 
for just pennies a day. 





of frustration from not being able to play the 
way you want to. 

In short, we'd like to teach you the same 
kind of things you’d learn if you went to a 
good, thorough private teacher, The big dif- 
ference is that we teach you with lessons we 
send you by mail. 

You leam at home, on your own schedule. 
Ami it costs you a whole lot less. 

How do we teach you without seeing you in 
person? Let us send you a free booklet that 
explains. To get the booklet, just use the cou- 
pon. It could start you toward getting a lot 
more joy out of your guitar, U.S. SCHOOL 
OF MUSIC. Estab. 1898 Lie . by N, V. State, 



1 Li tr *• -.i-i 



USSM 

KS3 



U.S. School of Music 

Port Washington. New York 11050 

I’m interested in learning to play the instnj’ 
men l cheeked below. F Lease send me, FRKFl, 
vour illustrated booklet. Be Your Own Music 
Teacher, I am under no obligation. Cheek the 
instrument you would Like to play: Icheck 
only one) 

O Piano Q Steel Guitar □ Accordion 

. Guitar C Saxophone Q Mandolin 

□ Organ-pi pa* □ Violin □ Clarinet 

electronic* reed □ Ukulele 

Print 

y ame Age^ 



Address. 
City 






-Zip- 



Accreditcd Member National Horne Studs Council 

i „ XliJ 
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SLEEK 5-1 HAS IINES OF FIGHTER in three -dimensional made-up- First plane may be ready in W4 



B-l BOMBER 

(Cotitiiuied from, page 5QF) 

sible for navigation, radar, defense sys- 
tems and fire control. 

The B-l can be loaded for a single- 
purpose mission, or a mix of missions on 
one flight. In addition to conventional 
bombs, the plane will have these new 
weapons: 

• A subsonic cruise armed decoy 
(SCAD), the AGM 86, which can be 
launched from the bomb bay before the 
B-l reaches enemy territory. Its 1350- 
pound-thrust engine can propel it 1000 
miles, and its electronic gear can jam 
enemy radar or create a radar image re- 
sembling an aircraft. The decoy also 
carries a 200-pound warhead for use 
against enemy patrol planes. 

• Bomber defense missiles (BDM) that 
can be directed at enemy interceptors, 
giving the B-l a fighter-plane capability 
and eliminating the need for escorts. The 
BDMs also can be used to detonate, pre- 
maturely. nuclear- armed missiles, ren- 
dering them harmless. (The theory be- 
hind using nuclear warheads against 
bombers is that one accurate blast could 
destroy a whole fleet of incoming planes.) 

• A short-range attack missile (SRAM) 
that can be used for air-to-ground at- 
tacks, Unlike gravity bombs, a SRAM 
can be guided to its target, making it a 
more accurate weapon, especially against 
radar sites. 

The B-l ’s range is listed as “intercon- 
tinental.” or in the 10,000-mile category. 
In other words, it could conceivably take 
off from an American base and hit a tar- 
get anywhere on Earth. It will be guided 
50 H 



by an inertial navigation system— the 
type of system aboard all 747s. 

A typical mission would go like this' 

The B-l would take off with its wings 
spread wide and trim them slightly as it 
gained altitude. At cruising altitude, nor- 
mally about 50,000 feet, it would be re- 
fueled, by a C-135 tanker. Today’s jets use 
such huge amounts of fuel for takeoff and 
climbout that they suffer a range handi- 
cap once they reach cruising altitude. The 
tanker replenishes what is used up, and 
returns to base. The B-l, its wings trimmed 
all the way back, races at supersonic 
speeds toward its target. 

On reaching enemy territory, the B-l 
would drop way down, perhaps as low as 
400 feet, and sweep toward its target. 
Within minutes, it’s bombs away ! 

For low-flying capability, the plane will 
be equipped with a computerized terrain- 
following radar system that will allow it 
to follow the “nap of the earth” at near 
supersonic speeds. This ability would 
make it extremely difficult for enemy de- 
fensive radar systems to track the B-l 
because hills, mountains, towers, build- 
ings, and even trees will clutter the screen. 

The B-l may well become the most 
versatile bomber in the history of the U S. 
Air Force. But first it will have to survive 
critical flak from many sides and the ef- 
fects of a depressed economy, * * * 

B-l SOMBER SPECIFICATIONS 

Maximum s peed: above Moch 2 Of high altitudes 
Range : I nlwconl inentq I 
Cm w: Four 

Wingspan Wings forward, 137 ft,? wings swept, 78 ft. 

Length: 143.3 ft. 

Height: 33.4 ft. 

Weight: m000 400.000 lbs. 

Engines: four able to produce 120.000-lb. thrust 
Rftt flight: Spring, | P74. 
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His ‘music’ smells 

it’s played like a piano — but when you 
press one of the five keys, instead of a musi- 
cal note, you get a smell. The odor- producers 
— such as perfume or air freshener — are 
loaded into cassettes (bottom photo). By 
pressing a key (top photo), the inventor, Paul 
John, an art teacher, causes the smelt ma- 
chine to open the cassette; a small fan inside 
(middle photo) blows the smell toward him. 
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Plastic panels for high-rise 

Installation of fiberglass- re info reed plastic 
panels for exterior walls of a recently com- 
pleted high-rise office building in Mountain 
View, Calif., marked the first use of such 
panels in the United States, The RP panels, 
molded by Technical Plastics Corp. and incor- 
porating PPB Industries fiberglass, weigh 70 
pounds each — light enough to be handled by 
One Or two men. 




By JOHN POWER 




YOU’VE GUNNED your snowmobile 
well back into the woods, smashing a 
trail through deep snow far from civiliza- 
tion. Suddenly the motor dies, and you’re 
faced with a hike out that would exhaust 
a moose. 

But you reach into the machine foT your 
snowshoes, strap them on, and in minutes 
you’re moving comfortably over five -foot 
drifts. 

That bit of fiction isn’t as farfetched as 
you may think. Some states now require 
snowmobilers to carry “snow racquets” 
for such emergencies. Even more persons 
are taking up snowshoetng just for the fun 
of it. If you’re considering the sport, re- 
member: 

Make sure the white ash frames are 
laced with heavy-duty cowhide. Thin belly 
leather will sag in wet snow. 

Check your weight, local average snow 
conditions and the terrain before buying. 
Flat-toed shoes are fine for hard-packed 
and icy slopes but not very good for deep 



TAUT COWHIDE WEB keep* hunter o float on drift* 

Snowshoes 



snow. 

Travel across lakes and fields is easier 
when you wear a long slim shoe with a 
tail. But trappers and rabbit hunters pre- 
fer a tailless type to maneuver over fallen 
trees and through thick brush. 

Best all-around models are the tailed 
curved- toe “sport” webs. They are avail- 
able in graduated sizes from the 9 by 29- 
incher for kids under 50 pounds to a 14 
by 48-incher for 200 pounders. A 14 by 
42-incher is ideal if you weigh in the 150 
to 175-pound range. * * * 



are bigger than ever 



SNOWSHOES come in at 
feast 50 different models, 
each designed for a partic- 
ular job or type of snow 
end terrain. Six of the most 
popular styles that range in 
price from 414 to 450 par 
pak ara (left to right): U S. 
Army, Ojibwoy, sport, and 
the tailless otter, bear paw 
and heavertail, The 10- inch- 
wide Army and 12 -inch- wide 
Ojibwny, each five feet long, 
are handy for cross-country 
travel with the tail keeping 
you going on a straight line. 
The 14 by 30-Inch bear paw 
is most popular with trap- 
pers , followed by the 10 by 
36-inch otter, and the 19 by 
26-inch beaverfaih ''Animal 
shoes" are not for deep snow 
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Does your mother-in-law 
call you a meatball? 



Does your boss? Your wife— on payday? If you've 
read this far. you are not meatball material Meat- 
balls don't face the facts. They stay put. Prelly tragic 
today when specific training is so necessary. Today 
huge industries depend on people with electronics 
training. What could direct you toward their well- 
paying positions? RCA Institutes. We train you for 
action in Computers, Color TV, Automation, Com- 
munications, Industrial Electronics, and more. 

Check our exclusive line-up of tested methods: 
Hands-on -Training Over 250 experiments, up to 22 
kits with some programs. RCA Autotexl: Easy learn- 



ing method starts you easier, faster. Wide choice Of 
cour ses, pro grams: Electronics fundamenials right 
up io solid state technology and communications 
electronics. Low- cost Tuition Plans: One to fit your 
budget. FCC License Training Mo ney- Back Agree- 
ment: RCA Institutes' money -back agreement as- 
sures your money back if you Fait to pass the FCC 
examination taken within 6 months after completing 
our FCC course. Don't wait. Send attached postcard 
or coupon right now. 

Vetorjna Tram u ndtr Gl Bill Acertdrteef Mpmba# National Home Stud* 
Council HCA I nil i Lutes, Inc is licenced oy— and ti e^urirf or study and 
imfrueiioA Puppilmui by-lhi Kf V Education [Jrpanmpnt 







CITY _ 



_ STATE* ZIP 

Vfll +i-*n* Cft+tk hiir* □ 



ItCJl Institutes 

Home Sludy Department M t-o 

320 W. 31 S ireel, New York. M Y 10001 



Please rush me free illestraied electranics c a reef 
tel a* eg I underhand lhar i am under no obligator! 
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QUESTIONS ANSWERED 

HOMEOWNERS’ 

BY W. CLYDE LAMMEY CLINIC 



Spot-finishing metal cabinets 

Edges of doors and drawers in my metal 
kitchen cabinets haue small checks, or 
breaks, in the original uihite-CTuiTnei fin- 
ish . Since I don't leant to replace these, 
I’d like to know the best way to conceal 
the dejects. — W.B., D.C. 



Of several methods, I’ve found the best 
way is to cut a small opening, slightly 
larger than the break in the finish, in a 
piece of thin cardboard and use this as a 
mask. Buy a pressurized can of appliance 
enamel, place the mask with the opening 
directly over the break, hold it firmly and 
spray through the opening. Usually one 
full squirt ’will be sufficient. Remove the 
mask immediately, being careful not to 
slide it off. On corners, bend the mask 
around the comer and hold it firmly 
while spraying. You may have to make 
several masks with holes of varying size. 

Water on garage floor 

After a winter rain, snow or colder 
weather, water is on my garage floor. 
There are no leaks in the roof or car radi- 
ator, so I’ve decided water must come up 
through the concrete floor . But how? And 
how do I prevent this?- — H.E., Mass. 

You don’t; what you see is condensation 
of moisture from the air on the floor, 
which is at a lower temperature than the 
air with which it is in contact. This hap- 
pens during a -warming trend — any time 
when the temperature changes from cold 
to relatively warm. The simple remedy is 
to open doors and windows to allow air 
circulation. Even leaving a window open 
when doors are closed will help. You can 
also cure the trouble with an automatic- 
control humidifier operated only when the 
doors are closed. 

There is also the possibility that snow 
or rain blows in underneath an overhead- 
type door when it's closed. Rubber strips 
you can buy at hardware stores will dose 
such an opening. 



work well. Isn't there a better way or 
trick I don't know about? — R.E., Tenn. 

Do you have an old pocketkmfe with a 
large blade that will hold an edge? Then 
grind a half-moon, or quarter-moon shape 
on the edge and hone it sharp. This is the 
best tool I’ve ever found for scraping the 
old finish off chair turnings or any small 
turnings. You can, of course, do this with 
any cabinet scraper, but the knife scraper 
is easier to manipulate and gets into the 
tight places. However, don't use this meth- 
od on a valuable antique. Here, it’s better 
to use a wash-off-type varnish remover. 
This will preserve the natural patina of 
age. 

Insulating plank patcher 

A room in my basement is /Inished with 
what l suppose are insulating planks of a 
soft, fibrous material. There are several 
unsightly digs and gouges. The color is 
ojf-white. What can I use as a filler ? — 
L.G., Kans. 

You might use a wood filler in powder 
form that's mixed with water — propor- 
tions are given on the container — provid- 
ed the openings are small or no larger 
than a thumbprint Press any extruding 
fibers back into the recess to be filled and 
then knife the mixed filler back in place, 
topping out the filler just slightly above 
the plank surface. Let the patch dry thor- 
oughly, then sand it lightly until flush 
and finish with an off-white flat paint. It 
might help to add a transparent white 
glue, such as Elmer's, to insure patch ad- 
hesion. 

Squeak in furnace duct 

My forced warm- air furnace has devel- 
oped an annoying squeak that keeps me 
awake. I just can't locate it, playing by 
ear. Isn’t there some way to turn this 
trick?—E.W., Me. 

You can usually pinpoint any squeak 
by pressing lightly on the sheet metal in 
the vicinity of the sound; continuing un- 
til, at some point, the squeak stops. Gen- 
erally, the squeak originates where metal 
contacts metal and there is slight move- 
ment. Once you put the finger on this, a 
tiny drop of oil placed between meeting 
surfaces will let you sleep soundly. * * * 



Spindle scrap er 

1 often clean old finishes off chairs har- 
ing spindles or turnings. A flat scraper is 
not good for this purpose as if tenues ridg- 
es. Even scrapers with curved edges don’t 



t } q you have £ bom* mamtaitaftc* or repair problem* 
Send it to Homeowners* Clinic, Popular Mechanics, 
224 West 57th St, New York. N Y. 10019. WHO* 
letters cannot be answered indrviduwfJy. problems 
of wide interest will be discussed in this column’. 
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You’re the only one who knows this place. 
Where the water is always clear, 
the fish are always biting. 

No better place in the world 
to enjoy the milder taste of Raleigh. 



Spend a milder moment with Raleigh. 




*i in mn ■ tOMctt 



Fit st Kfltgs, 17 mg. "tat," 12 tug, nicotine; Longs. 10 mg. “lar." 
13 mg. mcaime. a*, per cigarette. FTC Report Aug. 71 









Chevrolet Building a 
better way to see the USA 



Out CkrrtUf \foiiini Spot I C&up* at P&rtkmd Head Light* Main*. 



Chevelle for 1972. It fits more families, more budgets, more garages and more vacations. 



It fits so well that in the last eight 
years it has become an American standard 
—a yardstick to measure how far your 
money can go. And how much comfort and 
room your money can buy. 

Our Chevelle fits families so well, in 
size and price, it's become America's 
favorite mid size car. This year we’ve added 



improved pollution controls and a long lasting 
generator, among other things. Improvements 
with a purpose. We want your 1972 Chevelle 
to be the best car you 
ever owned. It's our 
way of building a 
better way to 
see the U.S.A. 
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A PM FAN fo* y«Ort, M#1 Croiby tptndi 
all the time he can in hi» well laid-out 
shop. Here, h*'i fin) thing Hand tom* table 



By HARRY WICKS 
Workshop Editor 

Photos by Robert D. Borst 



A craftsman’s 
shop that lets 
yon work 
like a pro 

When he moved into his new home, Cape 
Codder Mel Crosby relied on experience 
and some ideas featured in PM's Great 
Shops series to build his dream workshop 

F ROM THE MOMENT we walked into 
Mel Crosby’s comfortable home on Cape 
Cod, Mass., it was obvious to photographer 
Bob Borst and me that Mel is indeed 
a serious do-it-yourselfer. There are just too 
many personal touches around his home that 







an average homeowner couldn't have 
had done by a professional. 

We were on Cape Cod to photograph 
his workshop after having seen a group 
of pictures he sent us that convinced us 
his shop was superbly qualified for in- 
clusion in PM's series of “Great Work- 
shops." 

With all the examples of Mel's 
craftsmanship around the house, I 
found that the questions came easily. 

After a quick tour of his home, 
which houses shop-built projects by 
the roomful, Mel led us to his basement 
workshop. 

The first thing that struck me (hav- 
ing been in the cabinetmaking business 
professionally) was that Mel had a 
worktable set up on sawhorses in the 
middle of the room. This is a feature 
you rarely find in a home shop because 
of limited space. But you will always 
find a centered “carpenter's work- 
bench" in cabinet shops and good- size 
mills. The reason is that you can work 
a project from all four sides, rather 
than having to heft it and turn it about 
to get where you want. 

Mel taught himself this trick; how 
long ago even he doesn’t remember. He 
just recalls that at some point “I 
realized it was a heckuva lot easier to 
be able to get at any part of a piece of 
furniture without having to move it.” 

Mel has an inquisitive, mechanically- 
oriented mind. As owner of a laundry 
business in the Boston area, for ex- 
ample, he was constantly coming up 
with ideas for improving efficiency in 
his plant. Most of his ideas were worked 
out at night in his shop and fashioned 
with his own hands. 

His real love is working with wood. 
And, from the cribbage board pictured 

fFteaje turn to page 

CA^i COD SHOP boa its all the tools a do-it-your- 
selfer could over want plus layout and spate 
0 professional cabinet maker would envy, At left* 
above, Crosby Is shown at worktable centered In 
the shop. Photo ot bottom, fa* left, is view of 
the workshop from the opposite end of the roam. 
Close up photo at near left, thaws well -thought-out 
planning given to wall tool storage, Crosby's shop 
layout was inspired by Al Meagher's Minneapolis 
shop featured in Popular Mechanics June 1970 issue * 
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FIRST REAL TASTE OF OCEAN FISHING for Carter 
Huber wqs this embeqack, following initial catch 
of snapper Mart 5o*m and Bob Steoms (right) d h* 
cos* angling strategy white riding easily in Hewft 
hull to likely spat, Mark looks on (below) while Bob 
rigs up. Note step-up coiling platforms fore and aft 



SIMPLY 

More record catches have 
been made from this hull 
than from any other in 
its class, Here f s why . . . 



By GEORGE REIGER 







GREAT FOR FISHING 



* TN SOUTH FLORIDA, there’s a 
A group of guys who do little else 
but fish day after day. Some are guides, 
some professional outdoor writers. This 
fraternity of some of the world’s most 
savvy anglers holds hundreds of Iight- 
taekle records. Their names appear 
among record holders of the Interna* 
tional Game Fish Assn., Salt Water Fly 
Rodders and Metropolitan Miami Fish- 
ing Tournament. And men like Stu 
Apte, Capt. Cal Cochran, Capt. Bill 
Curtis, Lefty Kreh and Bob Stearns 
have something else in common besides 
a boatload of trophies. All own or use 
the Hewes Bonefisher, 

One day I asked Mark Sosin, CBS 

• Radio's outdoor editor and New York 
L City’s resident expert on South Florida 

fishing, what made the Hewes boats so 
' special. 

“Come to Key West,” he said, “and 
I'll show you.” So I flew to Florida and 
met Mark, Bob Stearns and Capt. Nat 
Ragland of Marathon, along with 
Carter Huber of Prospect Ky,, who 
had never been ocean angling before. 
We piled into two cars pulling a pair of 
Bcnefishers and took off for the Key 
West Yacht Club. 

First, the launching: “A snap,” said 
Bob, unhooking the bow and easily 
shoving the boats off their trailers at 
the ramp. 

Next, the starting: “Simpler still,” 
said Nat, firing his Johnson 60 to life. 
Though the hull is rated to carry up to 
135 hp, many Florida fishing pros feel 
60 horses are all they need* 

Finally, the run: “Quicker than a 
wink — and comfortable all the way,” 
said Mark, as we slalomed among the 
channel markers leading away from 
town. In mere minutes we were cruis- 
ing the shallows and scattered man- 
grove islands that make up the Keys 
“back country.” 

J ‘In flats fishing, you see the boat’s 
JANUARY 1972 




WITH JUST 60 HF h Bonefisher cuts water amidships, 
using bow to slice through wakes met along the way 




LOADED BONEFISHER weighs nearly 1500 pounds, i& 
still a mop for one man to take trailer on or off 




PU5HPQi.ES ARE ESSENTIAL for good flats fishing; 
one of best woods for forked end or '"foot 1 ' fc guava 
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MOST BOATS have <?*pc*ed deals wh-fe toes or frshing Jinet cplth up more often ihon dock lines, feob Hewes 
put bow degf i n recessed space to assure that flat deck up front would always he ready for serious fishing 



real capabilities/’ said Nat. stopping 
and tilting his engine and picking up 
his pushpole to work us around an 
islet. 1 stood on a natural casting plat- 
form formed from the top of the bow 
storage locker (which held an auxil- 
iary 6-hp outboard) and, with plug rod 
in hand, looked for fishy targets. 

I was impressed with how easily Nat 
managed the hefty 18^%-foot hull in a 
cross wind. A smaller skiff would doubt- 
less have been easier, but no combina- 
tion inshore/offshore hull I know of 
could glide around the flats as handily 
as Nat’s Bonefisher. Of course, most of 
the skill is in the pushpoler. But Nat 
had some help in the 10-inch-wide 
gunwales that make it possible to walk 
the length of the boat while leaning 



into a shove and a spacious stern plat- 
form that comes nearly to gunwale 
height. After hooking a rambunctious 
barracuda, 1 found the boat’s stability 
and cleatless surfaces make it possible 
to move quickly without risking a 
stubbed toe or broken leg. 

“Flats fishing is slow today,” Nat 
announced. “Let’s try the reefs.” Off 
we went, charging 20 miles within an 
hour to the Gulfstream’s edge. Flying 
fish skittered ahead and in the distance 
we saw a leaping sail fish. 

Using depth recorders, our two boats 
quickly located a wreck where Carter 
caught an amberjaek while Nat and I 
lost a lot of lures to toothy king mack- 
erel. Mark and Bob had little luck and 
(Please turn to Pti ge 169 i 
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Motorcycle dragster 

With a 1958 283-cu.-in. VS Chevrolet en- 
gine mounted behind him, Canadian machin- 
ist Peter Caryion can race at 150 mph on his 
trike, dubbed the Mind Bender. The cycle has 
two Indianapolis racing tires mounted in the 
rear and a regular motorcycle wheel in the 
front at the end of a five-foot rake. So far. 
Mind Bender has cost Caryion $650, 




Foul -weather highway 

To prevent mud or snow slides from clos- 
ing a main highway in the Austrian Alps, the 
government added a bypass covered with a 
roof. The ' 'tun net" is used only in bad weather. 





Return of the Big Top 

Citizens in Toronto, Canada, covered a 
neighborhood tennis court with this 60 by 
120-foot tent made of high-strength, vinyl- 
coated beta fiberglass cloth — the same ma- 
terial used in astronauts' s paces u its. 

Tiny tug 

A nonswimmer, English mechanic Alfred 
Francis came up with a craft (left) that will 
tow a person along at 5 mph. The 35 pound 
vessel runs for an hour on a pint of gasoline 
and can operate in two feet of water. 
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in defense ol 
snowmobiles 



Accidents are the exception— not the rule— insnowmobiling. 
But each one is fuel for critics who want to ban the machines 



9y GEORGE REIGER 




NO WAY TO WIN TRIENDS for jncwmcbiSing— or even to survive— i* wild use of machine* by cimpteurs trying 
to emukite these stilled drivers, J Flying' a snowmobile proves its ruggedness— but h for itunt teams only! 



N O PHENOMENON since the ad- 
vent of the horseless carriage has 
stirred up so much controversy as the 
snowmobile. Early autos smoked and 
rattled and frightened horses on coun- 
try lanes — just as snowmobiles do to- 
day. But just as mechanics helped the 
Model T evolve into our most popular 
form of transportation, snowmobile en- 
gineers are working hard to make snow 
machines safer and to eliminate exces- 
sive noise and exhaust. In the mean- 
time, hysterica] criticism has not 
helped the evolutionary process. Worse, 
the furor generated by some publica- 
tions has made reasonable debate in- 
creasingly difficult. Friends of snow- 
mobiling who overreact are just as 
guilty as the sport's enemies. 

Take the issue of noise, for example, 
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With the sound level meter (an instru- 
ment that measures sound intensity) , 
critics and defenders alike have waged 
a statistical war that would be comical 
if it weren’t taken so seriously. 

Snow’mobiles are loud. They do 
sound a little like mobile chain saws as 
they wend their way through winter 
woodlots. Decibel ratings for the aver- 
age machine at 50 feet range between 
80 and 105 on the “A'’ scale depending 
on make, horsepower, and whether 
yoifre revving t he machine by turning 
it on its side. However, the meaning of 
these figures is confused by the fact 
that the dbA scale is a system poorly 
understood by anyone but an acous- 
tical engineer. And rather than bore 
people with definitions of microbar. oc- 
tave band and sone, most experts rely 
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on “sound equivalencies'’ to make their 
figures relevant. For instance, a soft 
whisper audible at 5 feet is equivalent 
to 35 decibels on the A scale; a vacuum 
cleaner at 10 feet is given a rating of 
70 dbA, and so forth. But since this 
equivalency scale is interpreted accord- 
ing to each person’s particular memory 
of the descriptive sound, people’s im- 
pressions of A scale decibel ratings 
differ enormously. 

At the 1969 International Snowmo- 
bile Conference held in Albany, N,Y,, 
the industrial ideal for snowmobile 
noise levels was established at 50 deci- 
bels at 50 feet — this despite the fact 
that even if the engine of a snowmobile 
were completely silenced, the sound 
of the chains and belts in action could 
f hardly be less than 70 dbA at 50 feet I 

Even the delegates themselves (some 
of whom had never even been on a 
snowmobile) weren’t certain what 50 
decibels at 50 feet meant. It was a noise 
variously described as the sound of a 
sewing machine, or the clatter of a res- 
taurant just before the noon rush' 

The 1970 International Snowmobile 
Congress held in Duluth. Minn., started 
off toward better understanding of the 
problem by getting all the representa- 




WHETHER THEY SEEK SOLITUDE or the camaraderie 
of a dub on □ crosscountry trip, rural Am&rieans, 
because of ih^ * now mobile, now hove cm option on 
winter recreation ihot they've never hod before 





MANY SUMMER ACIlVITlES, from photography to 
fishing, now are winter hobbies because improved 
machines take riden to areas never before visited 
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fives onto snowmobiles the first day of 
the conference. Fully half the dele- 
gates had never before been on a ma- 
chine, and a goodly number admitted 
snowmobiles weren’t quite so terrible 
as they’d imagined. 

But the conference, primarily con- 
cerned with the issue of noise, quickly 
deteriorated into decibel warfare. 
Klaus Nowak, vice-president of engi- 
neering for ACS, Ltd., a manufacturer 
of snowmobile mufflers, set up a sound 
level meter at a bar and discovered 
that people talking produce a decibel 
reading between 69 and 76 at 50 feet. 
When the jukebox went on, the read- 
ing rose to 77, and when speech, laugh- 
ter and jukebox were all combined, the 
noise level averaged between 80 and 84 
decibels, Nowak presented these find- 
ings with the thought that people en- 
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SNOWMOBILES help ranchers to get ahead of ivmmer schedule! by taking them to work areas in the winter 



joying themselves at the bar would not 
have felt that 70 or even 80 decibels for 
a snowmobile was “too loud.” 

Immediately, a snowmobile critic 
countered that his sound apparatus had 
recorded 89 decibels for snowmobiles 
used by the congress the day before, a 
level considerably above industry 
claims and six full decibel levels above 
Nowak’s party. 

Decibel quotations flew fast and furi- 
ous, and some delegates conjectured 
that tbe conference room’s dbA rating 
must be close to 851 Unfortunately, 
most everyone missed the point: that 
people are willing to put up with some 
noise in some circumstances — indeed, 
they seem to relish it — which in differ- 
ent circumstances might trigger a call 
1o the police. A party-goer shouting 
happily to friends in a room at 84 deci- 
bels doesn’t want to be disturbed the 
next morning at 7: 00 by the sound of a 
snowmobile revving up, even if the ma- 
chine only had a dbA rating of 50, 

The question is one of providing 
sanctuaries for the nonsnowmobiler, 
and of establishing appropriate areas 
for the machine’s use elsewhere — not 
for its categorical elimination as some 
critics want. 

With more than two million ma- 
chines owned in Canada and across the 
snowbelt of the United States, the 
snowmobile has become a fact of life in 
North America, One-sided articles at- 
tacking its use are as meaningless as 
temper lantrums. But then such arti- 
cles are often intended to be no more 
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than that. They attack the hazards of 
the sport without making recommen- 
dations for the safe use of snowmobiles. 
They tell the reader that only he (and 
the writer, of course) is fit to pass judg- 
ment on the wonders of the great out- 
doors. Yet, ironically, most snowmo- 
bile rs are country people who live 
closer to the outdoors than the city 
folks who come into their areas seeking 
recreation. 

The October issue of Ski magazine 
acknowledges the rural background of 
most snowmobile enthusiasts and then 
categorizes them as . , kind of Yan- 
kee rednecks ...” and “Agnew people” 
(accident-prone, too). The Ski article, 
however, never hints that there are as 
many natives who resent the ski lifts, 
motels and hofbraus established for the 
weekend enjoyment of skiers as there 
are skiers who resent the local “Ag- 
news” on their snow machines. 

“I have my horse in the summer, my 
snowmobile in winter. Without one or 
the other, I’d be on relief,” says a 
Washington State farmer-rancher I 
know. In other areas, snowmobiles are 
used to deliver papers, harvest maple 
sugar, take food to families snowbound 
by a blizzard, tend power lines and 
fences — even rescue injured skiers. The 
snowmobile is a good worker. And de- 
bate should be concerned with ways to 
provide and improve trails for their 
play — not with banning them out of 
hand. 

Sure, I’ve seen the tops of plants 
clipped by thoughtless drivers. But 
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I've also seen tire tracks across sub- 
urban front lawns made by midnight 
cowboys. But we don’t ban cars be- 
cause of this. We could get into quite a 
senseless sparring match, with me 
showing advantages (snowmobile trails 
facilitate deer getting to winter feed) 
and you responding with disadvantages 
(these same trails also enable wild dogs 
to track down the deer), but the dis- 
advantages balanced with the ad- 
vantages hardly justify a call for pro- 
hibition. Besides, prohibition wouldn’t 
work any better for snowmobiles than 
it did for liquor — and for precisely the 
same reason: too many people have de- 
veloped a taste for the stuff! 

Another point is that prohibition 
talk is often linked with some pretty 
ill-conceived notions about snowmo- 
biles. Not long ago, one state legislature 
came close to passing a law requiring 
all snow vehicles to be equipped with 
seatbelts. Some representative was ob- 
viously eager to show his constituents 
he was tough on snowmobile safety. 
And just as obviously he’d never been 
on one of the machines. Seatbelts would 
make the roofless, roll-barless snow- 
mobile more dangerous, not safer, 



What we need in snowmobiling is 
less polemic by men who have never 
used the machine, and more common 
sense and courtesy by those who do. As 
accidents and abuses fade, so too will 
adverse criticism. 

Furthermore, ugly statistics don’t al- 
ways have to go up. Last year, for in- 
stance, public firearms accidents 
showed a 10 percent decrease From the 
year before — and this despite an in- 
crease in hunters afield. Education in 
safe handling was probably the major 
factor in this improvement, and it can 
be the same for snowmobiling. Wearing 
a helmet, knowing your equipment 
before making a long trip, asking per- 
mission before crossing any private 
land, offering immediate payment for 
any damage made by your machine, 
running at reasonable hours, joining or 
forming clubs to provide community 
service — these and many more are 
ways you can help silence the critics. 

Finally, do your part to press indus- 
try to correct its two great failings of 
noise and exhaust. Once we have re- 
sponsible drivers on quieter machines, 
snowmobiling will come of age as a 
winter sport. * * * 




INJURED SKIER bene fils from snowmobile, which pulls him on sled from ski slope lo on emergency stotion 
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Queen Mary , Normandie , 
United States, Mauretania , 
Europa y Rex they helped 
set style for transatlantic 
travel in an opulent era. 



By RICHARD PETROW 



VO ONE SANG Auld Lang S;/ne. 
J- ' They didn't even serve champagne 
to recall the elegant old days. Few 
bothered to note the Siuitn fiosn's eve- 
ning departure from New York Harbor 
on Jan. 8, 1971. 

Yet the ships unlamented sailing 
marked the end of more than 100 years 
of American passenger service on the 
Atlantic. If you want to cross today by 
luxury liner, you'll have to do it on a 
foreign vessel, and even that won’t be 
easy. 

No longer do streamlined vessels 



GETTING THERE in 1914 was more than hoH 
the fyfl on Vo ler/ond ijeflj, Germany^ mag 
nifscenl luxury liner, Bui England* 31,000- 
ion Mauretania [belqw! autdid her in ipeed 



race year-round across the Atlantic 
between New York and Europe, com- 
peting for the title of the most luxuri- 
ous and vying for the Blue Ribbon, 
symbol of the fastest passenger ship 
afloat. Most of the luxury liners have 
* been ‘‘sunk” by a change in public 
taste that prefers air speed to seagoing 
style. 

Today the supersize passenger ships 
plying traditional North Atlantic routes 
cross only during the summer tourist 
season. Come fall, and Queen Elizabeth 
2. France, Michelangelo and Rafaello 
retire to profitable cruising in placid, 
warm -weather waters. 

If you’re expecting the grandeur of 
pre-World-War-II days on these re- 
maining liners, forget it. For example, 
r Queen Elizabeth 2, Cunard’s newest 
passenger liner, carries launderettes 
and ironing hoards for passenger use — 
a far cry from the days when gentlemen 
sailing the Atlantic first class were rou- 
tinely accompanied by valets, and a 
family naturally brought along a gov- 
erness to mind the children. 

Queen Elizabeth 2. launched in 1967. 
is the latest in a long line of ships 



that date from the 19th century. Sam- 
uel Cunard began the fleet in 1840 with 
Britannia, the first steamship to main- 
tain a fixed sailing and arrival date on 
the transatlantic run. 

Charles Dickens, a passenger on 
Britannia's first crossing, may have 
preferred steamship reliability to the 
vagaries of sail, but he was unim- 
pressed with her accommodations. 

The novelist considered his state- 
room an “utterly impractical and 
thoroughly hopeless and profoundly 
preposterous box,’’ and thought the 
main lounge a “long, narrow apartment 
not unlike a gigantic hearse with win- 
dows.” 

Dickens’s sour grapes did not deter 
Cunard, whose line continued to ex- 
pand. Bothnia and Scythia came down 
the ways in 1874, introducing water- 
tight compartments as a safety feature. 
Seroin. the first steel passenger ship, 
delighted her passengers in 1881 with 
a recent invention— electricity. 

England dominated the North At- 
lantic passenger routes until Germany 
launched the first in a series of chal- 
lengers— the Kaiser Wilhelm der 






AMERICA'S CHEAT LUXURY LINER, United Stofw, broke every Arlonlic 
*peed record, but woi too expensive to operate. She's now in mothballs 



Grosse. Able to 
plough across the At- 
lantic at 23 knots, she 
captured the speed 
record from Cunard 
in 1897. She also was 
the first liner to carry 
four funnels over her 
hull. 

These early ships 
were only a preview 
of what was to be- 
come a nautical pres- 
tige contest fought 
out on the Atlantic for more than 50 
years by England, Germany, France, 
Italy and, finally, the United States. At 
stake was the title of having the fastest 
and fanciest luxury liner afloat. 

Really serious competition began in 
1904 when England’s Cunard Line 
christened Mauretania, one of the first 
passenger ships to be powered by steam 
turbine. 

Four orange and black funnels domi- 
nated her raked 790-foot length. Rich, 
rare woods proclaimed the splendor of 
her first-class salons, lounges and din- 
ing rooms. White linen and sparkling 
crystal complimented multicourse 
meals served by impeccable stewards. 

But more than anything, it was 
Mauretania's speed that attracted so 
many Atlantic travelers. On her maiden 
crossing, she sped between England and 
New York in 5 days, 5 hours and 10 
minutes, easily besting the old Wilhelm 
der Grosse, If there were any doubts 
about JW auretnnia’s right to the Blue 
Ribbon, she ended them on the return 
voyage by smashing her own record 



with a 4-day, 22-hour, 29-minute trip 
at an average 26 knots. 

The 31,000-ton vessel proudly re- 
tained the Ribbon from 1907 to 1929, 
handily defeating all challengers while 
earning the affectionate title, "Grand 
Old Lady of the Atlantic." When she 
retired in 1934 as the Queen Mary was 
being launched, Mauretania had com- 
pleted 350 voyages and sailed 2.5-mil- 
lion miles. 

Her sister ship, Lusitania, also served 
the North Atlantic trade in fine fashion 
for seven years, but was sunk in 1914 
by a German submarine soon after 
World War I began. 

The Titanic, which White Star Line, 
Cunard’s chief English competitor, had 
built to beat the Mauretania, never 
made it across the Atlantic. On her 
maiden voyage in 1912, she struck an 
iceberg off Newfoundland and sank 
with a loss of over 1500 passengers and 
crewmen, one of the worst tragedies at 
sea. 

England’s reign on the Atlantic dur- 
ing prewar days did not go unchal- 



IASI OF THI THREE-SIACKERS, Q u Alary, boosted engines thcr could produce 200 r 00€ hp p driving the 
ship at 30 knots— a puce that helped her escape Nem during WW II duly tarrying Gl$ to Europe 
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lenged. Germany’s Hamburg- Am erica 
Line put down keels for three huge 
liners just before World War I began. 
The three — Imperator , Bismttrk and 
Vaterland — were designed to wrest the 
Blue Ribbon from England, 

Bismar Jc was the largest, stretching 
958 feet and weighing 56,599 tons. Al- 
most completed when the war began, 
Bismark sat out the conflict in a Ham- 
burg drydock. England won her in the 
peace settlement, rechristened her 
Majestic, and sailed her on the Atlantic 
run. 



IN 1935 ENGLAND LOST ihe Tfoniatlantic passenger 
crown to Norm on die, ihe pride of the French fleet 




For many passengers, she was the 
ultimate in lavishness — British posh 
laid over German plush. Her handsome 
first-class salon sported hand- carved 
oak walls and a glass roof 26 feet above 
the deck, creating a space of ballroom 
proportions. 

A heavy meal — and most were — 
could be worked off in the Pompeian 
Bath, a glorified gymnasium and swim- 
ming pool decorated with a glimmering 
combination of marble and mosaics to 
“conform closely to the architectural 
and mural decorations of the buried 
Roman water palace.” 

The British sailed her until 1936. 
then turned her over to the Royal Navy 



to be used as a training ship. Three 
years later she was gutted by a mysteri- 
ous fire while moored at her pier. 

Imperator suffered a similar fate. 
Britain won her as a war prize, changed 
her name to Berengaria, and added her 
to the North Atlantic passenger fleet. 
But an unexplained fire left her a 
charred ruin in the 1930s. 

Vaterland had better luck. She en- 
tered service before the war, sailing 
majestically into New York in 1914 to 
be welcomed as the largest ship (59,000 
tons, 907 feet long) ever to enter the 
harbor. As befitted her size, Vaterland 
was done up in Teutonic splendor pas- 
sengers described as “nautical Grand 
Palace Hotel.' 1 

The outbreak of war 
caught her in New York 
after her second west- 
bound passage. Rather 
than risk capture or 
destruction, Vaterland 
gathered cobwebs at a 
Hoboken, N. J., pier un- 
til the United States 
joined the Allies, The 
government promptly 
took over the ship, re- 
named her Leviathan, 

Ffmn HR AYNABD COLLECTION 

FIRST-CLASS dining salon on 
ihe Vcterfond was a maritime 
spectacle of carved wood and 
flame d gloss, When she sailed 
into New Yqrle In 19 14, flying 
the German ftag r the vessel was 
greeted as the largest ship ever 
to have entered the harbor 
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TEN LINERS THAT MADE TRANSATLANTIC HISTORY 




MAURETANIA, Britain 



Latin rh-rd irt 1907 . . r prtd* of fh* Cunard fle*t 
3 H r 000 ions: . held franSOtlafiN* ip**d record until 1919 

79b feel long with on dvtragft 76 kn*tt . . scrapped in 1938. 






LEVIATHAN, United Stole, 



Built by Germany, launched as Valeri and in 1914 
saked by U. S. cft*r second voyage . . « used 
OS World War I Troopship „ , „ resumed passenger 
59.000 ions; service as Leviathan soiling under U- $, Bag T k 

907 feel long strapped in 1938. 




WAjESTIC firifmn 



German built but n*vet soiled under Thai flag ar 
with anginal nome Bismarh . . . awarded to 
56 000 tans; Britain after World Wat t . , recMstened Majestic 

958 feet long , . . burned m 1939. 



J a=A. 

_ __ 93.000 root; 

HE DE FRANCE, France 743 feef leog 



Entered service in l99d . . converted to Troop ship 
during War Id War If returned to passenger 

rufis after War . . sold to Japanese moviemaker 

for prop j , a strapped in 1958. 




EUfcOPA. Germany 



She, find sister ship Bremen, led the German mer- 
chant fleet in pr« -World War l\ days after launch - 
Eng in T930 . r U, S. »fi*d her and converted to 
SO 000 ions; Troopship . . . Given To Frame, soiled os Libert* 

190 feel Kang . „ . strapped in I960. 




REX, Italy 




NORMANDIE, France 



Entered service in 1932 . . captured speed record 

54 000 tons; with 29'ltnal crossing , British submarine tor* 

879 feet long pedaed her in T944 off Trieste, 



Come down the ways lit 1935 . . U, S. had 
planned to convert to troopship, but ship burned 
83.000 tons and sank while still at Now York pier , . . scrapped 

961 feel long in 1947 L 




QUEEN MARY, Britain 



Short passenger period after launching in 1936 
. . used speed as successful Troopship in World 
War II . . . finer again until sold to Long Beach, 
01,000 ions; Coltf. in 19*7 . r . being converted to hotel-con- 

f ,019 feet fang vention tife. 




QUEEN ELIZABETH, Britain 



Designed at world's largest petSenger liner. . . . 
but began us troopship . . L her 304c not speed 
helped to etude Nazi Subs . L . first on the Atlantic 
a% patspnget liner after war ■ , sold in 1968 as 

84,000 tens: Florida TourUr center . . resold and being refitted 

1,031 feet long In Orient. 



-H- JLL 



UNITED STATES, U. S. 



World's fastest liner at 35 knots, retiring ibe speed 
trophy extremely light for her sin?, thanks In 
aluminum- . . , now in ^Norfolk, Vo. f dry docked 
53,000 tofli; permanently after gawernmenl refused In subsidise 

990 feet long her arty mare. 



and sent her off to transport doughboys 
to Fiance. 

America won Leviathan after the 
armistice and put her on the North At- 
lantic, but she was a white elephant fi- 
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nancially despite her fine appointments 
and acknowledged beauty. 

Prohibition had taken the good life 
out of Leviathan. Since the government 
owned her, officials banned liquor at 
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FIRST-CLASS SUITES on United States upheld the 
tradition of luxury on the Atlantic in the i960* 



sea under die U.S. flag, as they had on 
land. Leviathan took the pledge, and 
reluctantly sailed “dry” during the 
1920s, causing many passengers to shun 
her for “wet” European ships. 

She ended a dismal career in 1938, 
and was sold for scrap, 

Italy’s first entry in the prewar- 
transatlantic sweepstakes was to be the 
Prittcipessa Jolanda. 

Everything went smoothly on launch- 
ing day until the ship hit the water 
and dropped her anchor. This pulled 
the vessel up short, causing a list that 
allowed seawater to pour in through 
hull openings normally above the water 
line. 

While thousands of spectators gaped 
in horror, the Principessa Jolanda 
slowly heeled over and sank. She was 
scrapped on the spot. 

Despite such accidents, enthusiasm 
for luxury liners continued unabated, 
reaching a peak during the 20 years 
between the world wars. France’s entry 
in the 1920s was the He de France, 
She did not try to compete in size with 
Mauretania or Leviathan - , her forte was 
elegance. 

Abandoning the heavy walnut con- 
sidered a must on other superliners, the 
builders of lie de France chose light- 
colored marble and soft-hued ma- 
hogany for her public rooms. She 
boasted the largest first-class dining 
JANUARY 1972 



room afloat — an airy space with marble 
walls three decks high entered by a 
marble encased grand stairway. The 
centerpiece of the combination smoking 
room, bar lounge and cabaret was a 
transparent glass dance floor illumi- 
nated from beneath with multicolored 
lights. 

He de France never won the Blue 
Ribbon but her existence helped spur 
other nations to take up the fashionable 
rivalry. 

Germany’s superliner Bremen ended 
MauretaTiia’s reign as the Atlantic 
speed queen in 1929, crossing at 27.83 
knots — -2 knots better than the old 
Mauretania. Europa, her sister ship. 




WHILE SHE WAS BEING CONVERTED to a troopship 
in 1942, Normandie caught fife at a New York pier 



won the Ribbon in 1933. but Bremen 
retrieved it quickly. 

Italy joined the race with Rea: and 
Conte di Sauoia. Rex brought Italy 
Blue Ribbon glory for the first time, 
but the nation did not have much time 
to boast about it. 

English and French ship builders 
were putting the finishing touches on 
vessels that would shatter the records 
held by Bremen , Europa and Rex. 
France was first on the Atlantic with 
Normandie in 1935 easily winning the 
reputation as the most elegant afloat, 
and the fastest, on her maiden crossing. 

But Cunard, the line that started it 
all. came back with the Last of the great 
(Please . turn to ixiae 1 78} 
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Aerotrain travels 165 mph 

Streaking along at 165 mph on a test run 
is France’s turboprop- powered Aerotrain. The 
vehicle is shown on a section of its 12-mile 
track near Orleans, The Aerotrain rides the 
inverted-T track on a cushion of air. 




Shield for firemen 

To prevent injury to firemen from objects 
thrown at them, the Baltimore Fire Dept, is 
experimenting with Plexiglas canopies, such 
as this one installed on a pumper. 




Tricky kite 

The Sunbird kite can be made to spin, dive 
and do horizontal figure eights. The secret 
is that it's tethered by two strings to a hand 
control (which is also a reel); twisting the 
hand grip makes the kite perform its aero- 
batics. Inventor is Don Geilert. 
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Prop models look like jets 

A ducted propeller and powerplant installed 
within the tubular sheet balsa fuselage of 
the radio-controlled planes built by George 
Richter, Los Angeles, give them the appear- 
ance of jets in flight. Richter’s most recent 
model is the Ric-Jet 3 (two photos at right), 
a powered sailplane with a 76-inch wing- 
span. It weighs 35 ounces with radio equip- 
ment and a Cox .049 Medallion engine. 
Richter believes that he can build a full-size, 
single seat sailplane based on the design, 
its wingspan would be about 43 feet and 
its length, about 25 feet. Other ducted mod- 
els include (at far right) the Convair Dagger 
and the Concorde. The Dagger can fly six to 
ten minutes and as high as 2000 feet. It and 
the Concorde are powered by an .020 engine. 

72 





Rare bird 

Of the two genuine, airworthy Bieriot Type 
11 monoplanes known to exist, one (shown) 
was recently put up for auction at Christie’s 
in London. The craft is similar to the plane in 
which Louis Bieriot flew the Channel in 1909. 




Icebreaker with muscle 

Capable of going through 6-foot ice at a 
steady 3 knots, the world's most powerful 
icebreaker is being built for the Coast Guard 
by Lockheed. The 12,000'ton, 60.000-hp 
vessel will be operational in 1974. 



Sea-control ship 

A 12.000-ton. catamaran- 
hull Ship may eventually re- 
place the aircraft carrier in the 
Navy's fleet. Called a "sea 
control ship," the craft would 
be capable of handling VSTOL 
aircraft or helicopters, which 
require no catapults or arrest- 
ing gear. It would be armed 
with surface-to-air missiles and 
its aircraft equipped with sub- 
detection and killing gear. The 
new ship, shown here in art- 
ist's rendering released by the 
Navy, would cost under $100 
million. 
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PINTO FUEL* MILEAGE CHART 



Back-seat riders weren't too crazy 
about the hard rear seats and the cen- 
ter-mounted front seatback releases. So 
Ford added a bit more padding and 
moved the releases outboard. The Pin- 
to’s controls for air inlet were revamped 
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M ANY OF THE IMPROVEMENTS that 1971 Pinto owners suggested have 
already been made for 1972. But then, lots haven't. 

Ford incorporated running changes in the Pinto throughout 1971. For example, 
first there were gripes about the early Pinto's choppy ride. That brought a mid- 
year softening of the rear springs and shock absorbers. Next, owners felt the brake 

pedal was too low, so Ford raised it 
— , . • - • . . almost an inch. 




A Nationwide Survey Based on 
2,400,000 Owner Driven Miles 



VEGA 



PM 

OWNERS REPORT... 



OWNERS BUY AGAIN? 

Photos i>y the Author 

r^ARLY VEGAS of 1971 weren’t put together worth beans. That plus the late 
J 1970 GM strike got Vega off to a slow start. But quality has picked up con- 
siderably of late, and the Vega’s highly automated assembly lines now turn out 
the cars better than most, so the mini’s early reputation for sloppy assembly no 
longer appears warranted. 

The Vega doesn’t actually fit into the 
Pinto’s price class, yet these two cars 
come in for constant, inevitable com- 
parison. Base Vegas sell for about $200 
more than base Pintos. Chevrolet ra- 
tionalizes this by saying that customers 
get more car for the money — better 

(Please turn in mae Ifi) 



VEGA FUEL- MILEAGE CHART 

I30O-«. 90-hp engine 




LOCAL 

TRIPS 



MPG 



FUEL-CONSUMPTION FIGURES com- 
pore dost I y for the engines most 
Pinto and Vega owners ordered 






PINTO SMALL TRUNK wqi no complaint. 

Owners wanting more room ordered the Runabout! 



so ihey didn’t take a factory-trained 
mechanic to work them. 

One of the loudest laments concerned 
the dimmer switch being tucked too far 
up under the dash. For 1972, Ford 
brought the dimmer down some 4^ 
inches to a normal position. 

We surveyed only 1971 Pinto owners, 
because at the time we sent out ques- 
tionnaires, the ’72s hadn’t been intro- 
duced, Many of our respondents owned 
early 1971s, so several of their “would- 
like-to-seeV’ and general comments 
don’t apply to the 1972s. Yet most do; 
the car hasn’t changed all that much. 

Primary reason for buying Pintos 
isn’t hard to guess. Economy wins 
hands down; 63.1 percent said the lure 
of low initial price, good gas mileage, 
and inexpensive upkeep swayed them. 

“I needed two small cars instead of 
one big one,” said a college professor 



whose sons are learning to drive. And 
a San Diego Navy ensign confided: 
“My credit rating did it — no one else 
would sell me a car.” 

“To save on insurance and tires.” 
said a Wisconsin mill worker. “$320 
cheaper than Vega.” opined a California 
electrician. And another Californian 



We’ve also published previous articles 
about the Vega. These presented cross- 
country driving impressions (PM’s 
Coast-to-Coast Test; Pinto vs. Vega. 
page 76, March ’71 PAT )and early in- 
troduction (TJte Minis Are Ont to Rule 
the Road, page 112, Sept, ’70 PM) , 

Chevy’s Vega and AMC’s Gremlin 
are America’s only truly U.S.-made 
minis. All the rest are built partly or 
wholly overseas. Under reasons for 
buyinp, this statement appeared again 
and again on our questionnaires: “I 
wanted an American-made compact.’' 
It’s a big selling point, the fact that 
Vegas are built here. Also given any 
number of times was “economy with 
prestige,” Pure economy, though, 
headed the list of reasons for buying, 
with size and styling running a close 
second and third. 

As in the Pinto’s case, several over- 
sights noted by early Vega owners have 
been remedied by the factory, especial- 

HATCHBACK VEGA, like Pinto Runabout, hoi third 
door in rear giving cor station-wagon versatility 
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VEGA 

quality, ride, handling, luxury, more 
power, and so on. 

We've tried to avoid a direct confron- 
tation of the Vega and Pinto in these 
back-to-back Owners Hepom. and we 
leave the final comparison to you. It’s 
best made by comparing data tables. 




added, “I drive 50 miles a day round 
trip to work. My last car got 11 mpg. 
Gas prices have gone up, so I needed 
an economy car. Pinto looked the best 
to me.” 

Another oft- voiced reason for buying 
was summed up simply by this Mas- 
sachusetts schoolteacher: “I fell in love 
with its looks.” An Air Force officer 
commented: 'To change the Pinto’s 
appearance would ruin the sly, sporty 
look it has.” 



TWO-4IIER, overhead -cum Four u mosi popular 
among Pinto owoeti. Most have the four-sp:ed ban 

More than a few owners said they 
went for the Pinto because it’s Ameri- 
can-made. What these people didn’t 
realize was that the engine and running 
gear are imported from England and 
Germany. (Ford does plan to build 
Pinto engines here in 1973.) 

Most Pinto owners are feeding the 
German 2000-cc, 82-bhp ohc engine 
(72.8 percent). One of the reasons this 
engine is so popular is its greater pow- 
er, But another reason involves a 
strike at the British Ford plant. This 
factory turns out the Pinto’s 1600-cc 
mill. For several months during 1971, 
the 1600 simply wasn’t available. Our 
mpg figures show an insignificant dif- 
ference in fuel consumption between 
the 1600 and the 2000. And since a few 
owners complained of lack of power, 
even from the 2000, the 1600 might be 
on its way out. 

What do Pinto owners think of the 




IOWER HORSEPOWER, 2.3 -I iter Four was overwhelm- 
.Fig choice of Vega owner* over the higher hp option 

ly in 1972 models. Example: First-run 
Vegas had no real glove boxes — only a 
shallow bin on the dash. In answer to 
the hue and cry, the 1972 Vega now has 
quite a decent glovebox (but unfortun- 
ately it can’t be adapted to earlier 
models) , 

The Vega has always sold largely on 
the strength of its good handling and 
performance. These qualities aren’t lost 
on owners, a disproportionately large 
percentage of whom (31.5 percent) spe- 
cified the four-speed manual gearbox, 
(Par for the industry was about 3 per- 
cent last year.) 

The Vega’s standard disc brakes, 
wide stance and excellent suspension 
contribute to statements like: “Bought 
one, liked the way it handled, so 1 
bought another. ” — Massachusetts spray 
painter. “Handles, performs, turns, and 
stops perfectly.’’ — New Jersey sales- 
man. "Handles like a sports car — really 




holds the road — steering is very re- 
sponsive, especially at higher speeds.” 
— Virginia foreman. “Great- handling 
car, especially at high speed and on 
corners. Feels like a sports job.'' — 
Colorado teacher. And, “The handling 
kit gives it real sports car suspension.” 
— California railway employee. 

Chevrolet devalued the Vega’s horse- 
power ratings this year, although it’s 
strictly on paper. In 1971, gross bhp 
was 90 and 110. This year they use a 
net rating and wind up with 80 and 90 
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HNTQ OWNERS rated economy (75.4 percent) over 
harrdfing os thjrsg they liked be*t about their car* 

PINTO 

quality of their cars? "Cheap," says 
a Georgia advertising director. "Plastic 
grille rattles, latches on seats don't 
catch." And a Bronx timekeeper asks, 
"Is ‘workmanship' still in our dictionary 
when we speak of cars? No one, I be- 
lieve. cares about making anything 
‘quality’ anymore." 




VEGA OWNERS found handling (67.3 per ten!* more 

impressive ihpn economy (A3-D petwnl] di besl tike 



VEGA 

bhp for the same engines. This lowering 
of power ratings helps keep down in- 
surance premiums and also wards off 
any consumeristic outcries against a 
horsepower race in the mini field. 

By and large, Vega owners feel that 
the 110-bhp ohc Four puts out plenty 
of oomph. But some with the 90 and 
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However that's not the universal 
view: 58.5 percent of all Pinto owners 
still feel they’re getting better than 
"good” quality. "Not bad according to 
purchase price,” observes a Utica, N.Y., 
toll collector. 

What do Pinto owners view as spe- 
cific problem areas? "I am pleased with 
this car except for stiff suspension and 
the need for wing window vents."— 
Brooklyn social worker. "The 2000-cc 
engine burns too much oil — 800 miles 
per quart. "—Boston loan analyst. “Too 
easy to dent metal,"— California farm- 
worker. "Seats too low; I can’t see out." 
— Virginia pressman. "Not enough 
power for passing; low gear winds out 
too fast." — Arizona draftsman. "Too 
light on the road."— Illinois dispatcher. 
"I love my Pinto, but it certainly has its 
share of bumps, rattles and squeaks." 
— Oregon housewife. 

Flipping the coin, what are Pinto 
owners’ specific praises? "Handling is 
superior to most imports. I owned three 












automatic aren't too sure. "Needs an 
ohc Six like the old Pontiac Sprint, 
about 130-140 hbp," says a North Caro- 
lina mea tout ter who owns the 90-horse 
version. "The 90-bhp engine was the 
only mistake I made with this car: 
should have gotten the 110. "—Mary- 
land government employee. 

What do Vega owners think of work- 
manship and overall quality? 'Too 
much plastic inside, which doesn’t seem 
to fit as it should, but the car does ap- 
pear to be very solidly constructed." — 
Illinois draftsman. "Excellent work- 
manship.” — Tennessee student. “Not so 
good as some foreign models that cost 
less." — Illinois industrial engineer. "I 
think quality is really good except for 
the little silver things on the sides that 
weren't put on very well and I always 
have to push them back in place.” — 
Oregon student. "Much too tinny. ’— 
Illinois teacher. "Solid: feels like a big, 
heavy car on the road." — Texas grocer. 

In which ways would Vega owners 
change their cars if they could? Many. 
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HEADLIGHT DIMMER SWITCH, moved down within 
reach, U among fh* Pinto's many running changes 

VWs and was dissatisfied with dealer 
indifference." — Spokane salesman. “I 
really have fun driving now.” — Min- 
nesota banker. “I appreciate the instruc- 
tion manual for do-it-yourself repairs." 
— California maintenance supervisor. 
“Good handling with disc brakes, rack- 
and-pinion steering, wide tires. She 
sticks even in high crosswinds/ -Cali- 




VENT WINDOW it tacking in pinto and it high on 
it si af things the owners would like to if# changed 

fornia naval officer. “Good mileage, and 
no costly repairs,” — North Carolina 
student. “The mileage is as advertised: 
I really do get 25 mpg.” — New York 
engineer. 

The Pinto lists at the lowest base 
price of any current U.S. car. Which 
means that Ford dealers don't get much 
trading margin, a circumstance felt by 




ASHTRAT LOCATION was scored by Vegn owners. It 
con be a knuckle-buster wh?n shifting Into reverse 



LOOSE PANELS contribute to many Vego owners* 
mention of rattles and need for better workmanship 



many said they’d like the glovebox that 
Chevrolet just installed for 1972. A 
New York cocktail waitress suggests, 
“Route the exhaust out the back in- 
stead of out the side so it doesn't smog 
up the guy next to you,” A Texas 
athlete: “Road clearance is too low, 
and it won't fit on wash and grease 
racks.” “Legroom in the rear seat is 

JANUARY 1972 



a four-letter word around here, but we 
expected that.” “The roof is so low in 
the back seat that adults hit their heads 
even on very little bumps.” “Quieter ex- 
haust system.” “When the ashtray is 
open, I hit my hand on it when I shift 
to reverse gear.” “Dimmer switch is in 
most uncomfortable position — too 

high." “Needs a larger gas tank.” “The 
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Summary of tS71 Pinto Owners Reports' 



Total mil« driven 2,087.375 

Avtrogv miles pmr gallon: 

IfitiQ-cc Four, local driving. 2^.? 

long trips . . . .37.1 

2000- cc Fmrr, local driving 22.3 

long trip i „ . 25-4 

lady style*: 

2- door itdan „ . T 62.47* 

3- door runabout , rT . I7.fi 

Entires; 

ifiOO-cc Poor ............ 27.2% 

2000-cc Four 72.6 

TraPSmrssfuns; 

4- speed manual ........ 57,4% 

Automatic „ . . .41 JS 

3'ipttd manual 0.7 

Why +h* FI*to7 

Economy &tl% 

Styling 2fi.5 

STm 74.fi 

Price . .. 24.fi 

Handling 3.4 

Specific liken 

Economy 75.4% 

Handling .,Sfi,4 

Styling J7.S 

Comfort 19.7 

Power J0.fi 

Performance 10.2 



SI i* 

Freedom 



lo a 

maintenance 7.5 



Specific dUltkec 

Harih rid* ..1 1.7% 

Seats too low, hard 11.3 

Poor workmanship 10-2 

Too lightweight 7,5 

flatties . 7.5 

Poor quality materials . 7.1 

Poor dealer service 7.1 

Wbot c ha egos would you like 7 

Softer, higher seats 20.5% 

Lower dimmer switch IIJ 

Add venf f panes 7.3 

letter materials 7.3 

Better suspension . fi,0 

Mare horsepower 5.1 

Had any mechanical trouble? 

No 51 7% 

Yif ... ... 47J 

What kind of trouble? 

Carburetor 17.5% 

Transmission 11.6 

Bearings Lt 

Clutch fcf 

Shift linkage . . 4.2 

Horn 5.4 

Alternator 5.4 

Skid you repair it yoaraff 7 

No .. .. *3.8% 

Yes 4.3 



Dealer repairs satisfactory? 

Yes .57.4% 

No . ... ... 47.4 

If the Pinto yovr only car? 

No 42.1% 

Yes 37.9 

Other cars owned: 

Other Ford products ... 33J% 

Chevrolet J?,4 

Plymouth s. , 4 . 8. 1 

Mercery ..*..„ *»**«* 7.4 

Pontiac .... fi-4 

Oldsmobli* ............... 5.6 

Accessorsei/ power options: 

Radio 74.9% 

Whitewall tires 22.0 

lumper guards .. 20.5 

Custom trim . 17,0 

Accent group .13.7 

Side-guard molding . . 13.5 
Carpeting . - 10.0 

Aft dtstrlbotip* of owners: 

15-27 years ... 47.5% 

30-47 years 34 4 

50-plus Ill 

Would you buy another Pinta? 

Yes ?0-0% 

No r ... 22-0 



* Percentages might not equal I0Q% due to rounding and/or insufficient data. 




horn actuator is preposterous!” (The 
Vega’s horn honks by pushing through 
the rubber padding in the steering 
wheel hub, and in most Vegas, this 
takes a fair amount of determination.) 

The difference in gas mileage be- 
tween the 90 and 110-bhp engines 
proved negligible, according to our 
owners. In city driving, the 90 got an 
average of 0.9 more mpg than the 110, 

SO 







■ 



VEGA REAR Li GROOM, wos lop criticism; 

comfort front and rear rated better than Pinto's 



while at highway speeds the average 
difference was only 0.3 mpg. 

Under specific complaints, rattles and 
general noisiness ranked first. Other 
gripes included: ‘ Gets dirty too easily 
from mud being thrown up past the 
bottoms of the fenders. ’’ “Lack of ac- 
celeration with 90-bhp engine and 
automatic.” “Gas mileage is only fair.” 
"Car is unusually warm in summer be- 
cause the back windows don’t open 
out.’ 1 "Poor service.” 

Under specific likes, handling, econ- 
omy, and styling topped the bunch. 
Other items or qualities that pleased 
Vega owners are: “Ease of upkeep.’ 
“Lots more room in my one-car ga- 
rage.” “Disc brakes surely do their 
job.” “Great seats for good driving po- 
sition." "Hatchback design makes load- 
ing easy; a great car for shopping.” 

A few owners expressed fear that the 

( Please tura to page 172} 
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PINTO SEATS, both front and rear, weft 

a iore point because of shape; rear seat, too low 

some owners. H I think he could have 
offered us more than $1000 trade on our 
1968 Torino GT with 57,000 miles.” 
New Jersey cashier. "The salesman 
would knock only $35 off the sticker 
price, but 1 bought it anyway/ 11 — Mary- 
land printer. 

"Dealer’s sales policies are fair, and 
there was no pressure, I believe I got a 
fair deal,” says a Miami nurse. And a 
Michigan factory worker: "I thought 
the salesman would try to upgrade me 
to a more expensive car in the show- 
room, at least to a Maverick, but for 
some reason he didn’t.” 

Ford stresses that the Pinto is a 
"care-free car.” Many owners echoed 
that slogan, and 52.9 percent said their 
cars have never given them a moment’s 
trouble of any sort — needed no me- 
chanical repairs. The minority who did 
experience problems listed nothing 
really serious. Some cited the recall 




program early in the 1971 model year 
to correct a potentially flammable air 
cleaner. That done, though, typical me- 
chanical complaints were: 

"Valves out of adjustment at 8400 
miles.” "Keeps running after 1 turn off 
the key.” “Short in horn.” "Aircondi- 
tioner hose had a hole in it. ” Side win- 

f tur n to mQe 1121 







Summary of 1971 Vega Owners Reports 4 



Total miles driven . . 2 , 402 . 1 10 

Average in lies per gollefi: 

90-bhp four, local driving 21,7 
long trips 15-4 
MG-btip Four, local driving 20/0 
long trips . 25.1 



lady 5*yie$: 



Hatchback coupe 
2-door Ledon 
Wagon 

Delivery 


a.7% 

21.1 

13 3 

0 J 


Engines: 

§0- bhp Four ....... 

1 10-bhp Four 


85.0% 

12.0 


Transmissions: 

Pawergllde . 

4-ipecd manual . + . 

3 -speed manual ... 


47-3% 

3LS 

....... 21,2 


W>v the Vega? 

Economy , 

Size 

SMe 

Pr'ce . . . 

Handling 

Reputation „ . r 


S<3% 

30.4 

25,4 

11,1 

4.7 

4.7 


Specific likes: 

HqndMng 

RaMIRf 

Styling 


47.3% 

430 

4L4 



Comfort 

ft id e 

Size 



3£i 
1 2J 
MU 



Dealer repairs sat ist octary 7 

Yes 513% 

Ha . ... 4kt 



Specific dislikes: 

Rattles *****.*♦•. 27.7% 

Poor wo rk ma nshi p H .4 

Luck of power .., r .10,7 

Poor gas mileage § T 0 

Squeaky brakei 0,2 

Who* Changes would you like? 

GlovaboK door 27,0% 

Fewer rattle t . ***.. G.l 

Petter workmanship . . 7.0 

Relocate ashRa* 7,0 

More leg room i.7 

More powerful engine . 0.0 

Hod any mechanical trouble? 

No 53 3% 

Yet «7 

What kind of trouble? 

Engine dietelt . ,. , T.7% 

Carburetor _.i *****.**..< , .* 8.4 

Transmission P.4 

Cold starts ,, 7,0 

Alternator „ .......... 7,t 

OTI leaks f.5 

Electrical . « , £.5 

Old you repair R yovrie'f 7 
N o §14% 

Tbs H *- - - - # I 4. 4 « . -r - - - + - ■ 14 4 4 AA 



Is the Vega your ou*y car? 




No 


5T.§% 


Yet . * , , ... + .... - , + . 


42.1 


Other con 




Other Chevrolet* T .,«_ 


HJi% 


Buick 


10.6 


Oldsrwoblle 


10.4 


Pond . . 


HU 


Vat’ :wa™ 




Pontiac ,... . .. 


7.T 


Cadillac .... . . ..... 


5-8 


Accessories end r-'rt'ons: 




Radio , .. ....... 


77*?% 


AIrcondH1on : nrj 


24.3 


OvorsFied tires 


14.7 


Tlnlsd plfljS 


r.4 


Custom Interior ...... 


.150 


Whitewall tires 


. 1 3.§ 



Aqe distribution of twien: 

1 5-7? yean 4?.0% 

JO-47 years 310 

SO- pi vc IB.2 

Woo'd ypu bay another YeguT 

Ybs 75 1% 

No , 24,* 



Percentage* might not equal 100% due to rounding and/or msuflT clent data. 
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mechanics OF medicine 



RELAY 

OPTICS 



INTEGRATED 
CIRCUITS 



r i^ELEVISION can be more than a 
X boob lube. It can help the blind 
see, as it does every day in a California 
Laboratory. 

The lab TV. however doesn’t re- 
semble that set you have in the living 
room. Rather, it’s a scaled-down ver- 
sion with lens, camera and miniature 
electronic components totaling a mere 
four pounds. The system is battery- 
powered. 

Blind persons using the prototype at 
the Smith- Kettle well Institute in San 
Francisco can recognize people, dis- 
tinguish things and perceive light and 
shadow. Right now, the view is black 
and white. But Dr. Carter Compton 
Collins and Paul Bach-y-Rita of the In- 
stitute’s “seeing eye” project already 
are looking forward to the day when 
the TV camera will transmit images in 
color. 

Collins’s ingenious system uses a 
blind person’s skin as a substitute for 
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the eye’s retina. Like the retina, the 
skin contains a two-dimensional sheet 
of receptors that can transmit pattern 
information to the brain. Light stimu- 
lates the retina receptors: electronic 
pulses stimulate the skin receptors in 
the Collins system. 

To get sight signals, the lightweight 
TV camera is mounted on a bow of a 
pair of glasses worn by the blind per- 
son. He directs the camera by pointing 
his head. 

The %-inch-square by 3-inch package 
holding camera drive, lens, light con- 
trol and focus apparatus weighs only 
two ounces. Rechargeable nickel-cad- 
mium batteries are used to supply 
power. 

Camera signals are passed to a flex- 
ible girdle worn around the waist. 
Woven into the girdle is a 6-inch- 
square matrix holding 256 electrodes. 
These send thousands of tingling elec- 
trical pulses to the skin, and the ner- 

POPULAR MECHANICS 



vous system carries them to the brain. 
A blind person perceives these pulses 
as a crude but discernible image of 
what’s up front. 

Collins’s current electronic prototype 
evolved from a 400-pound camera 
mounted on a dentist’s chair. That pilot 
system relied on mechanical vibrations 
against a person’s back to transmit 
images. 



Looking to the future, Collins ex- 
pects to work out a mass-produced ver- 
sion of the prototype in two to three 
years with a much sharper picture in 
color. Although concentrating on the 
blind, Collins’s research team is also 
experimenting with similar sensing de- 
vices that would allow a deaf person to 
“hear” or an amputee to “feel” with an 
artificial limb — Michael Lamm 



. and a metal 
hip joint 
eases 
arthritis 

SURGEONS repairing a crippled hip 
with metal parts are using tools and 
techniques familiar to anyone who has 
spent an hour in a workshop. 

Small-scale, highly engineered saws, 
braces, electric drills, mallets and 
rasps — they’re all spread out on an 
operating table when bone doctors in- 
stall an artificial joint made from a 
cobal t-ch I'omium-molybdenum alloy. 

Metal joints can be imbedded in a 
hip to relieve suffering from arthritis 
or other painful ailments because me- 
chanically the joint is a simple ball and 
socket — the thigh bone ends in a bony 
ball that rotates in the cuplike socket 
of the hip. 

The two-step operation begins at the 
socket end. After slicing open the skin, 
a surgeon trims off the round head of a 
thigh-bone ball with a reciprocating 
saw. A three-inch track is bored out of 
the pelvis with a power drill, and the 
bone core eased out with a reamer. 

A polished metal cup is countersunk 
into the pelvis cavity just as a screw is 
sunk into wood. 




SOME 2 MILLION AMERICANS, it't estimated, are 
potential tandi doles for artificial hips. Meta I re- 
placement* are fitted into peJvts end thigh bane* 



During the operation’s second stage, 
the surgeon rasps out a channel in the 
core of the thigh bone to hold the arti- 
ficial joint’s hall part. That ball has a 
head diameter of 1% inches, and is 
connected to a stem 6 or 7% inches 
long. A mallei raps the ball and stem 
into the thigh channel. 

If the two highly polished units fit 
perfectly, the cut is sewn up, complet- 
ing the operation. Patients are up and 
around within one to two weeks, and 
in most cases they are ready to be re- 
leased from the hospital after three 
weeks. 

Doctors using the technique report 
metal hip wearers can return to strenu- 
ous physical activities such as skiing, 
swimming, bicycling and tennis. But 
contact sports are out. — Arthur 
Freese 



JANUARY 1972 



83 




AUTOMOBILES 



Are eight cylinders enough? 

The new Jaguar has 12. Here’s why 



By ROGER HUNTINGTON Photos by try Dolin 



T he jaguar carmakers in 

England have shocked the automo- 
tive world by bringing out a 12-cylinder 
engine for large-volume production in 
the next 5 to 15 years. 

It’s being used first in their exotic 
E-type sports coupe, strictly for per- 
formance. Within a year it will go into 
the “bread-and-butter” luxury sedans. 
Jaguar means business with this new 
V12 — the present two-cam Six has been 
around more than 20 years. It needed a 
brand-new engine with 6 to 16 cylin- 
ders. It chose 12 and spent millions for 
new machines to make the engine for 
years to come. 

The whole automotive world is 
scratching its collective head. What 
gives? We thought the 4 ‘right” number 
of cylinders for passenger cars was 
settled years ago when engineers at 
GM research developed the modern 
short-stroke, overhead-valve VS after 
World War II. More than 90 percent of 



American cars use this layout and it’s 
being adopted by more medium and 
high-priced European cars: Aston- 

Martin, Rover, Triumph, Rolls-Royce, 
Mercedes-Benz. Eight cylinders in a 
compact V-block seemed the right idea 
where rock-bottom cost and fuel con- 
sumption were not the main consider- 
ations. 

Now here’s Jaguar’s new V12 — a 
new concept leading to new questions. 

Are eight cylinders refldiy enough? 

The thought that maybe they aren’t is 
almost as old as the automobile itself. 
Certainly the first popular 12-cylinder 
passenger-car engine anywhere was the 
famous Packard Twin Six of 1915. This 
was Packard’s answer to the Cadillac 
V8 that had been introduced the year 
before and was grabbing a big chunk of 
the American luxury market. The main 
idea was more cylinders, cubic inches 
and power. But the uncanny smooth- 
ness and low-speed torque turned out 




TWELVE-CYLINDER ROWER PLANT hoi twin bonfci of tix 
cylinders in g V configuration, Note the poiltion of oir- 
intake nonles for air cleaners of the four carburetors 
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to be the big selling points. The ear 
would idle at 3 mph in high gear, and 
would accelerate from idle to 30 mph 
in 12 seconds without shifting gears, 
bucking or coughing. In a day when 
most cars had four or six cylinders this 
was pretty special performance. Pack- 
ard sold 35,000 V12s in the next seven 
years, and they became some of Ameri- 
ca’s most popular luxury cars. 

Copiers appeared quickly. Other 
American passenger cars using 12-cyl- 
inder engines around 1920 included 
Haynes, National, Pathfinder and 
Heine-Velox. In Europe, Lancia, Co- 
rona (France) and Fiat had the new 
idea — for very expensive luxury cars. 
Nobody tried a Twelve for a medium- 
priced, volume-produced car. The Ital- 
ian Lancia design, especially sophisti- 
cated, had a V angle of only 22° so all 
cylinders, head sections, valve system 
and overhead cams could be housed in 
one huge rectangular block casting! 

All these Twelves disappeared by the 
mid*’20s, The straight-8 engine, and in 
a few cases the V8, had taken over for 
luxury cars. Students of automotive 
history have always questioned why 
because the Twelves were a lot smooth- 
er and more responsive then than any 
Eight. They cost a lot more to build, but 
that wasn’t a factor for expensive cars. 



Apparently the straight-8 layout made 
such an impact on the car world when 
it first appeared in the early ’20s that it 
started a fad. Practically everybody 
switched, including Packard. 

It wasn’t long before everybody was 
switching back to multicylinders. Soon 
after the stock market crash, in the 
early 1930s, luxury- carmakers were 
suddenly faced with some tough de- 
cisions. A lot of poor people couldn’t 
afford even a cheap car, and only a few 
wealthy people could afford the most 
exotic. Competition in the luxury mar- 
ket tightened almost overnight. 

Detroit’s answer was more cylinders. 
Several companies brought out new 
V12 designs: Packard, Cadillac, Lin- 
coln, Pierce- Arrow, Auburn. Cadillac 
and Marmon went a step farther, with 
16-cylinder engines. The Marmon V16 
was an engineering marvel of its day, 
with aluminum block heads, intake 
manifold and oil pan, dual carburetor 
and positive crankcase ventilation — 
more than 30 years before Washington 
required it! The engine had 490-eu-in. 
displacement and developed 200 hp, 
enough to propel the sports coupes 
over 100 mph. 

A number of overseas companies also 
went to Twelves in the ’30s, including 
Rolls-Royce, Daimler and Lagonda in 



DSOP SMOOT of the E-fype, VI 2 Jaguar 2+2 coupe permits eaiy access to the engine and front suspension 





England, Maybach in Germany and 
Hispano-Suiza in France. 

Multicylinder engines had several 
very important advantages for pas- 
senger cars 40 years ago. We know that 
the more cylinders there are in an 
engine, the smoother it will run. be- 
cause there are more power impulses 
for each revolution of the crankshaft, 
and these impulses overlap to give a 
smoother flow of power. Engines 
weren’t mounted on soft rubber pads 
then; they were bolted solid to the 
frames. Every vibration came right 
through to the passengers. The 12-cyl- 
inder engine was noticeably smoother 
than a Six or Eight in that situation — 
a good selling point. 

Another thing, there were no auto- 
matic transmissions then. You had to 
shift gears and pump a clutch pedal. 
Multicylinder engines had very low 
idling speeds (down to 200 rpm) and 
smooth, strong torque from these low 
speeds. You didn't do as much shifting. 
Many drivers would start off in high 
gear most of the time. 

Then there was acceleration and 
highway speed. The big 12s and 16s had 
a lot more torque and horsepower. 
Even with the heavier bodies they 
could out-accelerate and outspeed most 
small, medium-power cars. Cruising at 



TURBINE-LIKE SMOOTHNESS vnd»r Hit hmd«t 
acceleration it what you feel in the Jaguar'* 
aircraff-like cockpit. The inertia-reel sear belts 
provide full freedom of movement. Zero Id 40 
mph it an easy teven seconds with automatic 
l ran* mini e«i; handling It improved even more 
Ifian that in flv* earlier E-types. Fuel consump- 
tion in hard driving is 12 to M 

SPECIFICATIONS 

Engine; tingle -overhead-cam VI 2; fiubttntfni, 
5342 « (326 tu. in.); bore and rtrake r XS4 k 2.76 
in.; comp ret* ten ratio, f.4hl; carburet ion, four 
Zenith-Strambergi; ignHIan, electronic distributer, 
Chvllil: Vacuum -Of listed dive brake* (front vented, 
rear selld); rock and pinion steering; four- wheel 
independent tui pent ion; rod lei tire*. 

Curb weight (2+2); 3220 lbs.; wheelbase: 104.7 In,; 
Len ? ^ 134.4- width, 4 M* height, 51.4. 
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60 or 70 mph wasn’t a flat-out deal with 
a small engine screaming and thrashing. 
Multicylinder engines of the '30s gen- 
erally developed between 150 and 200 
hp; most bread-and-butter cars were 
well under 100 hp. 

Today, when we talk about multi- 
cylinder racing engines, we have other 
design considerations than smoothness 
and low-speed torque. It’s a matter of 
more brute horsepower. When cubic 
inches are limited, as they are in most 
types of racing, you want an engine 
that will wind up as tight as possible 
so you can burn the maximum amount 
of fuel and air each minute, and thus 
develop the maximum horsepower 
from each cubic inch of displacement. 

The way to get an engine that can 
turn faster is simply to use smaller 
cylinders — and more of them. Smaller 
and lighter pistons, rods and crank- 
shaft can turn faster without develop- 
ing excessive momentum forces that 
would overload the bearings. The 
lighter valves can fly up and down 
faster without “floating.” 

For a perfect example of the superior 
power, compare the latest 12-cylinder 
European Formula 1 engines (Ferrari, 
Matra, BRM) with the Cosworth-Ford 
V8 that has dominated Grand Prjx road 



racing for the last few years. All 
Formula 1 engines have just under 
three liters (about 183 cu. in.) dis- 
placement. The Cosworth V8 has been 
developed to give around 440 horses 
at 9500 rpm. But look at the 12s: any- 
where from 20 to 40 hp more and at 
11,000 rpm or better! The difference is 
due almost entirely to the number of 
cylinders, because all engines are quite 
similar as to combustion chamber de- 
sign, valve layout, carburetion, cam 
timing, and so on. 

There have been some fantastic 12 
and 16-cylinder engines in auto-racing 
history. As early as 1925 the French 
Delage Co. was dominating European 
Grand Prix racing with a little super- 
charged two-liter V12 that was built 
like a watch and developed 190 hp. Two 
years later our Stutz Motor Car Co. 
sponsored Frank Lockhart in a world 
speed record attempt with a radical 
engine that used two straight-8, 91- 
cu.-in. Millers on a common crankcase 
and two separate crankshafts geared 
together to give 385 hp at 7500 rpm! 

Multicylinder engines got a boost in 
the late '30s when the German govern- 
ment became interested in Grand Prix 
racing for national prestige and 
fPJgnse turn tn p<we 17$) 
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Man-made Island 9 floats 




PLATFORM RIDES ABOVE 
WAVES, SAFE FROM STORMS 



i PLATFORM SECTIONS 
ARE TOWED OUT TO SEA 
WITH PI VOTED LEGS 
TRAILING OUT BEHIND 



2 LEGS ARE FILLED 
WITH WATER AND 
SUNK BELOW PLATFORM 



AIR 

PROVIDES 
BUOYANCY 
TO FLOAT 
PLATFORM 



3 SECTIONS ARE JOINED 
TOGETHER AND THE LEGS 
PARTIALLY PUMPED OUT 
TO RAISE PLATFORM 
ABOVE SURFACE 



PIVOTED 

LEG 

JOINT 



HOLLOW 

CONCRETE 

tubes 



4 IN ROUGH SEAS, 
MORE WATER 
CAN BE PUMPED 
OUT TO RAISE 
platform high 

ABOVE WAVES 



WATER BALLAST 
STABILIZES 
PLATFORM, CAN 
BE PUMPED IN OR OUT 
TO VARY HEIGHT 



WATER JETS KEEP 
PLATFORM STATIONARY 
C AN ALSO Ji $TEER rj |T 




No-tilt forklift 

Top-heavy forklift trucks of 
ten tip over if they tilt on a 
grade (photo at far left), killing 
or injuring their operators. To 
eliminate the hazard, two Brit- 
ish inventors. Joe Hafey and 
Ron Grice, have come up with 
a forklift that pivots. No matter 
in which direction the truck 
wheels tilt, the lift itself will 
remain vertical (near left) so 
it can’t topple over. The hy- 
draulic controlled forklift trucks 
are made by TFL Crane, Ltd., 
Great Gransden, Bedfordshire, 
England. 
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oil si i Its! 



JUST PATENTED 



Conventional offshore oil-drilling rigs are 
limueu in size and subject to damage from 
slorms— but not this one Developed by 
the Scripps Institution of Oceanography 
in San Diego, Calif. , it's supported on stilt- 
like legs that can be raised or lowered n 
the water to keep the platform at any de- 
sired height* The legs are huge, hollow 
concrete tubes filled partially with water* 
The water acts as ballast, stabilizing the 
platform so it can’t bob up and down. In 
heavy seas, some water can be pumped 
out, increasing the buoyancy and raising 
the platform safely above the waves. The 
water can also be jetted out in different 
directions to steer the rig or prevent it 
from drifting. Com puter-cont rolled pumps 
would automatically keep it level and in 
position. 

In its present form, the rig is designed 
to be towed out to sea in two sections. 
Ihen joined. The pivoted legs float empty 
until in position, then are submerged to 
lift the platform clear of the surface. To- 
gether, the sections provide an area of 
15,000 square feet or about one third of 
an acre, but additional sections could be 
attached to produce a floating island of 
virtually unlimited size. Uses for the rig. 
m addition to oil drilling, include midocean 
weather stations, offshore atomic energy 
plants, floating airfields and water-borne 
laboratories for oceanographic research. 



Car for all occasions 

Want a pickup truck? A convertible? A sta- 
tion wagon? You could have them all with the 
ingenious multipurpose vehicle at right, pro- 
posed by inventor Vito Sangimino of Brooklyn, 
N.Y, Interchangeable parts quickly convert it 
into any of four different vehicles depending 
on your needs. Seats fold down to provide an 
open cargo space, A flexible roof stores in a 
roll on top of the windshield. Pulling it par- 
tially out and adding door posts creates a cab. 
Extend it all the way and you have a fully 
enclosed station wagon. The idea: Not only 
could you change your car at will, but manu- 
facturers and dealers would save money on 
not having to make and slock many different 
car models. 

JANUARY 1972 




PICKUP 

TRUCK 




COMBINATION 
CONVERTIBLE 
AND CARGO 
CARRIER 




OPEN 

TOURING 

CAR 




STATION 

WAGON 
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ELECTRONICS 



Tune in the 

world ! 





Shortwave listening is a 
fast-growing hobby that can 
provide hours of fun and 
fascination in these exciting 
times we live in. Here f s a 
guide to choosing the best 
equipment for the type of 
broadcasts you want to hear 

By FOREST SELT 



HAT in the world’s going on? A 
shortwave receiver will help you 
find out. Shortwave listening used to be 
big sport back in the early days of ex- 
perimetal radio. Now it's gaining pop- 
ularity again— and for good reasons. 
Today's fast -breaking world events and 
new advances in low-cost equipment 
are helping to make shortwave snoop- 
ing an exciting, fun-filled hobby. 

You may tune in on a ham in Alaska 
chatting with someone in South Amer- 





POFULAR MECHANICS 



REALISTIC 
FIRE-POLICE 
MONITOR RADIO, 
ABOUT $100 



HEATH KIT 
MARINE RECEIVER 
ABOUT JT25 



LAFAYETTE 

MOBILE CB TRANSCEIVER, 
ABOUT $«$ 



LONG1NES 

MUITIBAND PORTABLE, 
ABOUT $40 





ica, an airline pilot calling a control 
tower, a ship in distress at sea or a doc- 
tor radioing emergency instructions to 
a disaster area thousands of miles away. 
You may catch an overseas broadcast 
from Moscow, London or Vietnam and 

%r 

actually be in on an important global 
development before you hear about it 
on regular radio or read it in the pa- 
pers. Locally, you may listen in on a 
dramatic police chase or a daring fire 
rescue. 

Early shortwave sets were costly and 
rather crude-looking. Today, they’re 
trim, compact, smartly styled and rela- 
tively inexpensive. Many good models 
sell for $50 to under $200. A few typi- 
cal examples are shown at the bottom 
of this and the facing page. The set you 
choose depends on the kind of short- 
wave you're most interested in — there 
are many different types. The term 

■ “shortwave,” in fact, is just a loose way 
of describing ail the various kinds of 
radio other than standard AM and FM. 

Actually, only a small portion of 
these broadcasts are in true shortwave. 
Many are in longwave, medium-wave, 
VHF (very high frequency) and even 
UHF (ultra high frequency). These 
transmissions span a tremendously 
wide frequency range all the way from 
about 100 kilohertz (kHz) to 470 mega- 
hertz (mHz). 

The terms kilohertz and megahertz, 
incidentally, correspond to the older 
kilocycle and megacycle designations 
no longer used. A kilohertz represents 
1000 cycles and a megahertz a million 
cycles — to give you an idea of just how 
broad the frequency spectrum is. True 



shortwave runs only from about 2 to 30 
mHz. 

Most radio transmissions are orga- 
nized into “bands.'’ There are ham 
bands for amateur use, international 
shortwave bands for foreign broad- 
casts, marine and aircraft bands, public 
service bands for fire, police, business 
and other two-way mobile communi- 



TWO LOW-COST RECEIVERS ore HenthkSt'* GR-54 
obsve and Ho El Sc rafters' 5-120A below. Heath model 
Junes three short wove bonds, one aviation and ma- 
rine bond ond standord AM bond- Krl pride is $09.95 



YOU CAN OPERATE this HoUkrefters S-120A on 
either battery power (above) or on hou&e current. 
The »1, olio shown oi top of facing page, -coven 
76 shortwave rervifce* plus AM, is priced of $79.95 


















KlT-BUlLT RECEIVER home or porltible use 

on on inc;iMiioui system of rechargeable batteries. 
A built-in charger automatically keeps the baltertei 
ot fult power when set is plugged irMo 117-volt 
d.C< The HeCathkit GK-73 covers 190 kh* to 30 mHz 
In six bands, including foreign, ham, marine and 
AM broadcasts. Plug-in circuit boards (left) sim- 
plify assembly and servicing. Kit price is $l4l r Gj 




VERSATILE MULTfSAND PORTABLE is handy for boat 
use oi it alio serves at a radio direction finder 
for navigation. The five-band Hallicrafters CR-44A 
covers AM, FM and marine broadcast!, i* about $150 




92 



cations, a special weather band, and the 
CB or Citizens Radio Band. No one 
shortwave receiver can cover all of 
these. You must decide which bands 
you want the most, then look for a set 
that offers the closest selection. The ac- 
companying charts provide a guide to 
the types of coverage you’ll get on dif- 
ferent bands and frequencies. Addi- 
tional guides are available in shortwave 
handbooks sold in bookstores. 

So-called “communications" receiv- 
ers are among the most advanced, the 
most powerful and the most expensive. 
They’re designed for highly sensitive, 
long-range reception, but are generally 
limited to the ham bands used by ama- 
teurs and 'or overseas broadcasts. They 
receive code (CW) and single-side- 
band (SSB) , a special form of voice 
radio. Unless you’re interested in get- 
ting into amateur radio yourself, listen- 
ing exclusively to ham talk can be a bit 
dull. 

General-coverage receivers and mul- 

GENERAUCOVfRAGE RECEIVER at left provide! 
bath AM arid FM for &ntirhinm»nt plus additional 
bonds covering 76 shortwave services. The HaJli- 
emfters S-240 has provision for an externa! speak- 
er or can be ployed through your hi-fi system for 
improved found quality, It's priced at about $170 

POPULAR MECHANICS 





whin to tune in where for what 





BROADCAST 


PROGRAM 




COUNTRY 


BROADCAST 


PROGRAM 


COUNTRY 


FREQUENCIES 


TIMES 




FREQUENCIES 


TIMES 




(in khz) 


CQMTi 






(in kHl 


{GMT) 


< 

□ 

< 


6160 

0625 

11720 


0930 0500 
1215 1315 




Z 

< 

a. 

< 


15445 

17825 


2345 0045 


Z 


3330 


0000 2100 










< 

u 


7335 






z 








14670 






< 


71 55 


0055 T3 55 
1400 1705 


• ~ 








S— 1 
« 
o 


95*0 


stS 


1 1825 


0000 0350 




— * 








15346 




z 






z ° 


17800 






o 

z 


11705 


1830 2030 


X 

u 








<. 

40 


11780 


0130 0400 




7120 


0000 0500 




— i 






0780 




>■ 


9645 


0400 0430 


Z 2 

— E 


1J0J5 






■4 

> 


21655 


2000 2030 


55 


15060 






K 


25730 


1600 1630 




17673 






o 




1800 1830 




17735 






z 


25900 


1400 1430 




9S25 


01000300 




z 


9625 


1100-1130 


< 


11760 


0330-0600 




Ul 

Q 


15315 




1 1 B4Q 


0630 0000 




Ul 


9725 


0330 0400 


u 


15285 


2050 3130 




£ 


15240 


1400-1430 




17705 








? 1 53 5 


1- 


9625 

11915 


0030 0430 




oz 


15410 


1800-1805 


> 

& 






21*70 

5055 


1830 1835 
0845-0900 


w 










11840 






*040 


0130 0250 




£ 






>■ 










5 £* 


6075 






■c 


7290 


2200 0530 


<■ Lrt 
•< LLT 


9735 






■v 


98*5 


2200 0530 




6075 


0435-0555 






11830 


1730-2130 


Ul — ■ 


6145 

9545 












O 








7038 


2300 2330 




6110 


2115 0415 






7470 


1330 1400 










1430 1500 


<< 


0580 


2130-0330 




3E< 


10040 


0500 0530 




11780 


2115-0030 




w Z 


1 2025 


1 830-0900 




21610 


1500 1515 | 




DC 

z 5 




1000 1030 














1 /Uu- 1 1 J-U 


< 


7315 


1245. 2230 






15018 


1530-1*00 


5 


11620 








1300 1330 


z 


9912 


1945-2230 
























—4 

MJ 

-4 

a 


0000 

0625 


2045 2130 




oE 


0755 


0430 0500 


Ml 


0725 


1 


VI — 
> 









BROADCAST 


PROGRAM 


USA 


FREQUENCIES 


TIMES 




{in kHi) 


*GMn 




3980 


0300-0730 


0 


50*5 




n 


*160 




m 


7270 




E 


9635 




*mr 


11760 




a 


3000 


1600 2200 


* 

V 


*040 




a 


9760 




> 


15205 

17785 




m 


5965 


Merit time* 


£*~ * 


9755 


of day 


s 


11805 




o ft r ; 


15320 




S’? « 


1 5410 




« 

J cc 


15430 




8 

< 


21500 






9695 


2200 0430 


LLl ^ 

1*1 U 


97*0 




LJ B 

acu 


11955 




■n *- 1 


15280 




* 


5085' 


0015-0230 




*075 


2230 2345 


TJX 


9*15* 


0130 0245 


*_5 

D e 


9600 


2QOO-2300 


5 0 


9715* 


01 15-0730 




11855 


0000-0230 




11885 ' 


2030*2215 




15130' 


2145 0115 




15215' 


231 5-OTQO 


* H 


15440 


1000 1045 


Zb. 


17760' 


1700 3400 


9* 


17845 


1700-1045 


C. 


21525 


1700-2130 


V 






ill 

S-p s 


11795 


2000 2300 


a) 


17720 


1700 2000 









tiband portables offer a compromise. 
While not as sensitive as special- 
purpose ham receivers, they cover a 
greater variety of shortwave services. 
They also include the standard AM 
commercial broadcast band for news 
and entertainment, and some even pro- 
vide FM for fine music listening. 
General- coverage receivers operate on 
1 17- volt a.c. and are designed for home 
use. Multiband portables run on bat- 
teries and play anywhere. Most porta- 
bles can also be operated on house cur- 
rent at home with an accessory a.c. 
adapter. 

The number of bands you get on a 
general-coverage receiver or multiband 
portable can range from three or four 
up to 10 or more. In general, the more, 
JANUARY 1972 



HOW TO CONVERT 
INTERNATIONAL BROADCAST TIMES 
TO YOUR OWN LOCALITY 

SfiQriwgYE program schedule* Off in Gre?n- 
with Mean Tim* GMT , sometimes r correct la 
O) Z 1in>t, Zebra Time cr Zulu Time. It werki on 
ibe ?4 haul clock and in iKe twit at the- prime 
morrehon which intersects Greenwich, England 
For ihc 2- hour time a* yOur listening Station, 
Of at typical world points. odd or subtract the 
Humber of hours shown in the chart below. 
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ONE OF MORE ADVANCED RECEIVERS is this Halli- 
rroftan Model SX-133 priced at $350. It eovari SI 
shorlw-ave- services p!u* the itondard commercial AM 
broadcast band- Extra features include lignal- 
ifrenglh S mstar and antenna trimmer. This type of 
receiver requires on external speaker and entenna 



MONITOR RADIOS let you listen in on exerting 
fire, police and aircraft calls- This Hal lie rafters 
comes in three models— one far low- bond public ser- 
vice coverage 30-50 mHz), One far the high bond 
(152-174 mHz} and one especially for aircraft re- 
ception HO0-135 mHz), Prices ore $49,95 to $59.95 



the better, although cost naturally goes up as the 
number increases. The main thing to be sure of is 
that the bands available are the ones you want. Dif- 
ferent sets offer different combinations of choices. 

Most general-coverage and portable receivers 
have several international shortwave bands on 
which you can tune in broadcasts from foreign coun- 
tries. Many of these are in English and come on at 
definite times and frequencies so you can find them 
easily. Some sets also include one or more ham 
bands. While these won’t cover the full range of 
amateur frequencies* they’ll offer a sampling of 
some of the most widely used ones and will let you 
try a little eavesdropping on ham talk without in- 
vesting in an expensive single-purpose ham receiver. 

Foreign and ham bands are designated in meters 
as well as frequencies. The number of meters repre- 
sents the approximate actual wavelength of the 
transmitting frequencies in a given band and is used 
as a convenient way of identifying this band. Speci- 
fications for more advanced shortwave receivers list 
available bands in meters. Where meter designations 
are not given, look for the corresponding frequen- 
cies. The accompanying chart lists both meters and 
frequencies for easy comparison. 

The National Weather Service broadcasts contin- 
uous weather reports on 162.55 mHz (in some parts 
of the country, this varies slightly and may be 162.40 
or 162,45 mHz) . If you’re a boater, skier, camper or 
engage in other outdoor activities, be sure the set 
you choose includes this important source of weather 
information. The forecasts are much more detailed 
than those on regular newscasts, are updated fre- 
quently and can be tuned in any time of the day or 
(Please lurn to page 170) 



WHAT YOU'LL GET 
ON DIFFERENT 
SHORTWAVE BANDS 
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POCKET-SJZED CAMERA is GAF's first en- 
try in the compact 35-mm field. Smaller 
than most 35s, the fixed -lens, rangefinder- 
type camera features an automatic elec- 
tronic exposure control that works in both 
flash and daylight situations. The exposure 
system will handle films with ASA speeds 
from 25 up to 500. Called the Memo 35 
EE, the new camera also has a built-in self- 
timer, a flash shoe on top and a 38-mm f 
f/2.7 lens. It's $89.95 from GAF Corp., 140 
West 51st St., New York, N. Y. 10020. 





FIRST NEW NIKON in 12 years is the F2 
above, an updated version of the famous 
Nikon F. The 35-mm single-lens reflex takes 
most of the accessories designed for the F 
model and, in addition, offers an extended- 
range exposure system covering shutter 
speeds from 1/ 2000th to 10 seconds. With 
motorized drive and magazine back (lower 
photo), it can make up to 800 exposures at 
five a second, Sasic price with 50-mm, f/1.4 
lens is $465. Ehrenreich Photo-Optical Ind., 

623 Stewart Ave, r Garden City, N, Y. 11530. 
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GIANT THEATER-SIZE PICTURES are possible 

with an accessory lens (above) that can b: 
used with any standard movie or slide projec 
tor. The device is simply placed in front of 
the projector's normal lens, as shown below, 
and magnifies the image up to 10 feet wide. 
Moving the Sens back and forth varies the 
amount of magnification to suit available wall 
or screen area. Price is $135. Anton Process 
Co., 8ox 183, Woodside, N. Y. 11377. 





NEWS BRIEFS 




It fell from the El 



This work of art was created by John Curry 
from hunks of metal that dropped from the 
elevated train tracks in Astoria. Long Island. 
He started when a bo it broke his car's wind* 
shield. The sculpture appeared in the Hall- 
mark Gallery's "Garbage" exhibit. 




A lot to look at 



In a demonstration that shows the Laser 
Link’s multichannel transmitting capacity, 12 
channels (of a possible 18) are on-screen in 
the setup at top. The system’s wide band 
modular/ transmitter appears at bottom 
mounted on the rear of a parabolic antenna. 





Rotating cylinder aids lift 

The rotating cylinder flap is one of a num- 
ber of devices being tested by NASA to give 
better lift and propulsion to STOL (short 
takeoff and landing) aircraft. The new flap is 
shown on an OV-lO Bronco (left) and in 
close-up detail (above). The cylinder, located 
at the leading edge of the flap, rotates rapidly 
in the direction of airflow; this causes the air 
to cling to the deflected flap, increasing lift. 
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Space and rocket exhibit 

Visitors to the Alabama Space and Rocket 
Center, Huntsville, can view spaceships, 
rocket engines, moon buggies and other 
equipment that U.S. astronauts have used on 
their space journeys. The multimiliion-doiiar 
center, called the largest space exhibit on 
earth, features equipment that the astronauts 
have used to explore the moon. One of the 
outdoor displays (above) is the Apollo/ Saturn 
V moon rocket laid on its side for close-up 
inspection. Inside (right) are such displays as 
a moon buggy, space capsules and the X-15. 
Since its opening in March 1970, the center 
has been host to nearly half a million visitors, 
It's located on Highway 20 west of Huntsville 
and operates seven days a week. 



New sail for skaters 

With his hand on the mast and the boom 
over his shoulder, a skate sailor simply leans 
against his sail on the leeward side — and, in 
a good wind, can zip along over ice up to 40 
mph. The new icicle sail, made by Waterfun, 
lnc. t offers large plastic windows for good 
visibility, a lightweight aluminum frame and 
fiberglass- reinforced plastic bows. The sails 
come in three sizes and range in price from 
$69 to $79. 
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ELECTRONIC 




Many ears can hear with this multiple headphone outlet 

If several members of your family like same time, this easily made outlet box is 

to listen to hi-fi with headphones at the the answer. Up to four headsets can be 





PHOTOGRAPHIC 
BALL-AND- 
SOCKET 



l/4"-20 FLATHEAD 
BOLT COUNTERSUNK 
FLUSH 



t/4'-20 THREADED 
STUD SCREWS INTO 
TAPPED HOLE IN 
PLIERS 



LARGE-SIZE 
THREAD SPOOL 



4 * 6" SLOCK OF *" 
PLYWOOD OR SIMILAR 
SCRAP WOOD 



Handy multipurpose work holder or photographic stand 



A pair of cam-locking pliers mounted 
on a photographic swivel makes an adjust- 
able work holder to free your hands for 
soldering and other delicate jobs. Drill 
and tap the plier handle to lake the 
Swivel's 1 4-20 threaded stud. Release the 
plier 's spring and open the handle so you 
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can drill from the inside. This keeps the 
bit from slipping off the rounded outer 
surface. Drill size for a J , j-20 tap is No. 8 
Mount the swivel on a small wood block, 
using a thread spool as a post With the 
pliers removed, the stand makes a handy 
camera support— Bifi Webb, Boston 
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HINTS 



TIP CONNECTION 
RED WIRE 




3-CO INDUCTOR 
STEREO PHONE 
PLUG 



SLEEVE: COMMON 
GROUND, BLACK WIRE 



RING: RIGHT 
CHANNEL, 
WHITE WIRE 



TIP: LEFT CHANNEL, 
RED WIRE 



RING 

CONNECTION 
WHITE WIRE 



2-circuit 

STEREO 
PHONE JACK 

GROUND 
CONNECTION 
BLACK WIRE 



I 



plugged in simultaneously. Use standard 
two-circuit stereo phone jacks and mount 
them in a small metal mini box or similar 
enclosure. The jacks are simply wired in 



parallel, as shown above. Use three- 
conductor cable and solder on a stereo 
phone plug to Rt the headphone jack on 
your hi-fi set. — Norrotm Foilon. New York 





TRANSISTOR- 
RADIO BATTERY 



POSITIVE 
BATTERY LEAD TO 
POSITIVE SOUNDER 
TERMINAL 



TO KEY 



EARPHONE TYPE 
PINJACKS OR 
SIMILAR CONNECTORS 



MALLORY 
SC G28 
SONALERT 
SOUNDER 



Like to practice code? Try this inexpensive key sounder 



You can make your own code practice 
oscillator for a few dollars with a Mallory 
solid-state Sonalert sounder. The sounder 
realistically reproduces the beep of code 
signals and also eliminates the need to 
wear earphones. Wire it in series with a 
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9-volt battery, being sure to connect the 
positive battery lead to the positive 
Sonalert terminal, as shown above. The 
SC 628 Sonalert sells for about $5.50 from 
Lafayette Radio (No. 12 R 74018). — Homer 
L. Dnmdson, Fort Dodge, Iowa 
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PHOTOGRAPHY 



hfom to- make, 

Ckrisf mas cards 
from 

Chris f mas cards 



Don't throw away those colorful holiday 
greetings. Attractively arranged and photo* 
graphed, they will make distinctive Christ* 
mas cards far your own use next year 

By DON LANGER 

If you hate to see those cherished 
Christmas cards gq into the trash can 
every year, here’s a way you can salvage 
their beauty and put them to good use. 
Attractive arrangements of cards can be 
photographed and the resulting pictures 
turned into greeting cards for your own 
use next season. Photo shops and station- 
ery stores can have such cards printed 
for you for a few dollars — often for less 
than you’d pay for ready-made cards. 

The pictures shown here were made by 



HiiunnHiiiHttiiimiiHaiiiii I 



:||lii|||||i:illlMIIIII i|llll1llllllllllll, Il llllli iilllMllllirilllllMIIII<Jlllll!IIIIIIIIIIIINIIIII.M|||r’l|||inilllN|||irillllrJlllll/llll^llllr<llll:Hilll' 




100 



Now: Easier shooting in 

Combine a new camera design with spe- 
cial high-speed film and you can now shoot 
color movies of such dimly lit scenes as 
candlelighted parties, sunsets, streets at 
night and church and museum interiors. 
The film. Kodaks new Super- 8 Ekta- 
chrome 160. has an ASA speed of 160 and, 
with the camera, provides up to 4 1 £ more 
stops of exposure over conventional 
camera -him combinations. The camera 
(left), also by Kodak, has an unusual 
“binocular" shape designed for steadier 
two-hand holding. A fast f/1.2 lens and 
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TWO TYPES OF LAYOUTS ore shown above. One at 

Ifrfl plays up few curds p-rorninently with o r na me rt Is 
fur added variety, while one af right auggesl* muxs 




of card*. Photo on fating page ihawi pari of light- 
ing letup with floods at both front and roof (two 
additional flood* are to the left out of camera' i view) 



[ 



covering a card table with black paper to 
create a crisp, dark background for the 
cards. Dark cloth, if handy, could also be 
used, or you can spray a piece of hard- 
board with dull -finish black enamel. Try 
different card arrangements to find the 
most pleasing ones. Shoot from a fairly 
high angle so the cards in front don't block 
those in back. Christmas ornaments and 
other decorative objects can be combined 
with the cards to add variety. 

Lighting the setup is simple. I used 
two standard photofloods in back and two 
small 75-watt reflector bulbs in front. The 
stronger rear light outlines the cards 
sharply, helps the background go a deep, 
dramatic black and avoids washing out 
foreground detail. Black-and-white prints 
make the cheapest cards, hut you can also 
have color pictures made into cards. * * * 




POSING A MEMBER OF THE FAMILY in the picture 
can help Id personalize a card. Or you might fry 
Dad d rested up os Santo Claus for a touch of humor 
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the dark for both movies and snapshots 



longer-opening shutter slit help to increase 
exposure, making it possible to shoot most 
indoor and night scenes under existing 
light without floodlights. Two models, 
the XL33 with fixed lens and the XL55 
with zoom lens, arc $119.50 and $199.50. 

Kodak has also developed an Instamatic 
still camera for dim -light picture- taking. 
Its electronic shutter times exposures up 
to 10 seconds in poor light. The X-30 
(right) is $37.95. An accessory stand with 
cable release to steady the camera on long 
exposures is $4.50. * * * 
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Shorty ‘tripod’ from a lampshade 

You can make a stable camera support 
for tabletop photography from a small 
lampshade. Mount the camera on an ac- 
cessory swivel, then run a V4-20 bolt up 
through the shade's center hole into the 
swivel. For added height, an empty thread 
spool can be used as a spacer. 

If the shade has a large threaded cen- 
ter hole, buy a screw-in adapter to reduce 
the opening to a ¥4 -inch hole for the bolt. 
— Frank Shore , New York 
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Make your own versatile 

Plastic PVC pipe is light, easy to 
work with and comes in so many ver- 
satile fittings you can put together just 
about any type of light stand or other 
photographic support you want in a 
few minutes’ time. For short stands, 
the ^-inch size is adequate; for taller 
ones, you may want %-inch. Use SS- 
type fittings that slip together without 
threading. The pipe can be readily cut 
to any desired lengh with a hacksaw. 

The stands shown here consist of an 1 

upright with a crossbar at the bottom 
and an angled leg at the rear, providing 

Plug-in switch fires open flash 

Some strobe units aren’t equipped with 
an off- cam era flash button, making them * 

difficult to use for open-flash photography. 

If the unit takes a standard household H 
plug, you can make your own off- camera 
flash button this way. Wire a plug to a 
small doorbell -type pushbutton switch, as 
shown at left, so the switch shorts the 
terminals across the plug's prongs. Wrap 
the connections with tape. To fire the Hash, 
just plug in the switch, open the camera 
lens, push the button, then close the lens, 

— Rod Moon, Snupus. Calif. 
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light stands from easy-to-use plastic pipe 



a sturdy, slightly backward -slanting base 
for good stability. The dual- lamp version 
above has a second crossbar at the top 
with a floodlight at each end. 

The uprights and crossbars are joined 
by tec fittings with 45* elbows at lower 
ends. Short sections of pipe serve as con- 
nectors and make stubby legs with rubber 
crutch tips for nonskid feet. 

For temporary use. leave joints un ce- 
mented so you can take apart the stands 
for easy storage. For permanent assembly, 
use PVC cement on the ends before slip- 
ping the fittings together. 



For attaching floodlights, use standard 
double-ended ball-type swivel sockets. 
Cement one ball end into a 9U elbow fit- 
tings. as shown on the opposite page, leav- 
ing the other ball exposed. The light then 
clamps to the exposed ball. Use a fast- 
setting cement such as Por-Rok. Bolts 
with *14 -20 threads can also be embedded 
in fittings to attach other photographic 
gear. 

"Barn doors” con be added on the arms 
by slitting the ends and inserting card- 
board deflectors, as at right, above .' — Rod 
Radford , Delray Beach, Ffa. 



Homemade processing tanks 

Leakproof tanks for processing 
4x5 Rim in hangers can be made 
from exterior- grade plywood and 
tempered hardboard. Use small 
nails and waterproof glue in the 
joints. Face the rough side of the 
hardboard out. Paint the tanks 
inside with several coats of epoxy 
enamel. The lids are designed to 
float so developer and fixer can 
be kept sealed from air and fresh 
for use. — R. S. Hedin , Minne- 
apolis, Minn. 
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How to BE YOUR OWN 




FUEL 
SPARK TANK 
PLUG / 



ENGINE 

OIL 



PIVOT 



EXHAUST 

SYSTEM 



SHOCKS 



SWING 
ARM 



TENSION 
ADJUSTMENT 



CARBURETOR 



CONTROL 

cables 



€ LECTR4CAL 
SYSTEM 



HOLLER 

CHAIN 



WHEEL 

SPACERS 



TORQUE 

CONVERTER x ENGINE-MOUNTING 
PLATE 



Start by getting the right tools for the job. Then study 
your own particular machine to identify the various parts 
illustrated above that need maintenance. Then go to work! 

By DOUG RICHMOND 



A N EASY WAY to save a pile 
.of money and aggravation is 
to be your own minibike mechan- 
ic. If you don't maintain your 
bike properly or can t repair it 
when it needs it, it’ll soon be a 
worthless, broken-down junkei , 

A common problem with mini- 
bikes is engine drift: The engine 
gradually works itself backwards 
on its mounting plate until the 
torque converter fails to operate 
properly, or. on a chain- driven 
machine, the chain actually slips 
over the teeth on the sprocket. 

Simply readjusting the engine 
and tightening the mounting bolts 
extra hard is not always the an- 
swer No matter how much some 
bolts are tightened the engine 
soon works loose and needs re- 
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FEW TOOLS are needed for minibike unQinlvnan^ but it is 
important to keep spares of items such os chain links, bolts 
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MINIBIKE MECHANIC 



adjustment. Part of the problem is that 
most manufacturers use SAE grade 2 
low- carbon steel bolts. Tightening these 
fastenings really tight is impossible be- 
cause they will either break, strip their 
threads or stretch in service. 




INSTEAD OF LQCKWASHERS to secure belts on mini, 
bikes, use Loc-Me which tflmtnli nut to l bread* 




EMERY CLOTH placed between engine and mounting 
plate will stop engine drift *f tightening doesn't 




CHAIN ADJUSTMENT is conveniently checked with 
p straight edge- This chain hgi the righl lemion 
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It’s advisable to replace the grade 2 
bolts with grade 5 or better. Grade 5 
bolts — the ones with 3 ‘lines" on their 
heads — are twice as strong. If you can 
get them you’ll find it better yet to go 
to SAE grade 8, which are alloy bolts 




BACKING BAR for engine mounting plate will keep 
the bolt head from pulling into the adjusting slot! 




TORQUE CONVERTER ADJUSTMENT is made by block- 
ing bike, opening throttle. Note belt loose on pulley 




EXCESSIVE SLACK in chain Is observed here. Tighten 
the tension adjustment and check for engine drift 
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CHECK CHAIN FOR WEAR by lifting it off the CHAIN BREAKER being used an □ ch 0 in r Without th h 

sprocket {see text). This chain shows only slight wior tool, disassembling □ riveted chain is tough job 



LUBRICATING A CHAIN is most egiily done while it 
is moving. Don't run chain so fast (hot it throws oil 

HEAD MARKINGS indicate iUength of fastenings 
from grade 8 at the top to grode 2 ot the bottom 
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with better than 2Va times the tensile 
strength of grade 2. 

Grade 5 bolts are most readily obtain- 
able from auto -parts houses, but the only 
nation wide suppliers of grade 8 bolts are 
Caterpillar Tractor dealers. The strong 
bolts are not used with split lock -wash- 
ers as a general rule because when the 
fastening is torqued down tight, the wash- 
ers tend to spread in time and eventually 
break. “Shakeproof” locking washers give 
better performance, but modern practice 
is to use "Loc-tite” to keep the fastenings 
from unwinding. 

LiOC-tite. sold by nearly all bearing sup- 
ply houses, some auto-parts stores and 
Caterpillar dealers, is a liquid that hard- 
ens in the absence of air when applied to 
metal. A nut installed with Loc-tite will 
not w'ork its way loose, but may be re- 
moved by wrenching. It turns with con- 
siderable difficulty for the first turn or 
two, but then loses most of its resistance 
and may be removed with relative ease. 
You can use it, too, on foot peg bolts, 
control lever screws, axle bolts and han- 
dlebars. 

Plate-type engine-mounting platforms 
are equipped with slotted holes to enable 
the drive to be adjusted, and sometimes 
even the use of alloy bolts will not anchor 
the engine because there is so little metal 
under the bolt heads for them to bear on. 
Ordinary fiat washers aren’t the solution 
because the alloy bolts crush them. Extra- 
strong flat washers made for heavy-duty 
applications are some help, but these are 
extremely hard to locate. 

A better answer is to make a backing 
bar from a piece of scrap bar stock. Size 
is not critical, but ¥4 to % inch is about 
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OILING CABLES >£ most ga&jfy done by pouriog 
oil into cable through a funnel taped to the end 



OIL CAN SPOUT meant for cor automatic transmis- 
sions h best way to get at hard-to-reach fillers 
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the right thickness and 1 or 1% inches 
wide works out well. Try for 2 inches 
longer than the distance between mount- 
ing bolts if there is room for this under 
the platform. Holes for the mounting bolts 
are drilled to size or at most l ,(u inch over- 
size to provide maximum support for the 
bolts. 

Always install the mounting bolts from 
the bottom, if possible, to prevent the 
threads being damaged by rocks and 



gravel thrown. up by the spinning front 
wheel. 

When an engine persists in drifting, 
slide a piece of emery cloth between the 
motor base and the platform. When using 
emery cloth, retighten the bolts in a day 
or two to compensate for torque loss. 

Because a minibike carries its drive 
chain so near dirt and water, it requires 
more attention than a motorcycle chain, 
f Please turn to page J 75 J 
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By BILL HARTFORD. Auto Editor 

P/iofos by Irv Dolin 

r I ^ HE NICKEL FERRY RIDE is not the Iasi 
1 bargain in transportation. There are still a 
few cars that you can, buy for less than $2000 
(tind the VW Beetle isn't one of them!). , 

A ear outstanding in this price class is Fiat's 
newest import to these shores, the 128 sedan. 

With a price tag of S1880 (as of last November) 
one might suspect it's being smuggled in from 
Italy, but it takes the usual route through cus- 
toms like all other imported cars. 

The you-get-what-vou-pay-for rule simply 
doesn’t apply to this two-door sedan: You get 
more than you would expect For the price — 
more room and comfort, more visibility, more 
fuel economy as well as better handling, ride 
and brakes. From the ground up, here's a run- 
down why: 

Standard tires are radial-ply Michelins or 
Pirellis: the best tires for handling and dura- 
bility. From ground to roofline the car tops off 
at 55.9 inches — not excessively high, but the 
boxy shape and waistline location result in lots of 
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TRANSVERSELY MOUNTED singJe-ohc Four h 
□ head of front wheel account* for dip- 
stick location. Spore, jock, battery ore under 
the hood. Long wheelbase (below) Is obvious 




glass to give a greenhouse -like visibility. 

Wheelbase is a long 96.4 inches for a 
car that’s 151.8 inches overall. That means 
less small-ear/short- wheelbase choppiness 
in ride. The short hood up front, which 
leaves more room behind the wheel, is a 
result of the front- wheel drive- train that 
positions the 1116-cc (68,1 cu. in.), over- 
head-cam, in-line Four transversely and 
actually slightly ahead of the front wheels. 
The engine is tilted forward 15°, the front 
suspension is MacPherson strut- type and 
the four- speed, all -synchro gearbox is 
down in line with the engine crankshaft. 

With all these working components 
neatly in place there’s still room under 
the hood for spare tire, battery and jack! 
That means a super-size trunk for three 
reasons: no spare, no space intrusion 

from a rear-wheel-drive differentia] and 
no space intrusion from a solid rear axle 
since the 128 has independent suspension 
in the rear as well. 

Both front seats are nicely adjustable 
for rake and are fully reclining, and the 
flat floor adds further to the roominess up 
front. Rear- seat passengers also fare well 
with unexpectedly good head and legroom. 




PREDICTABILITY it characteristic of front-wheel* 
drive handling. The car undertfeers (plows) ilightly 




VISIBILITY ts excellent all around, Usual blind 
spot is practically eliminated with a thin C-pillar 




COMFORT for driver and passengers is goad. On 

trips TO-galfon fuel ton) allows over 300-mile range 




The ©he engine is. Fiat-fashion, free- 
revving right up to the 6600 -rpm redline 
— fun in the lower gears, but the car 
reaches its top speed between 85 and 9) 
mph at a somewhat busy 5600 rpm. The 
engine demands premium fuel, but milks a 
gallon for 30-32 mpg— the figure we got 
in several days of hard driving. 

Directional stability at cruising speed 
is good, as is to be expected with front- 
wheel drive despite the car’s light weight 
(1800 pounds). Steering is neither light 
nor excessively heavy, but is quick with 
only 3.5 turns lock-to-lock. Steering is 
of the positive rack and pinion type and 
the car has a 33,5-foot-diameter turning 
circle. 

Another bonus feature is front disc 
brakes; standard equipment, of course. 
The only option, in fact, is a radio. (Soon 
to be available, however, is an optional 
three- speed automatic transmission.) A 
station wagon model will become avail- 
able this year and will have a luggage 
rack as standard equipment. 

Even included on 128 models are side 
vent windows, the best way yet devised 
by man to exhaust smoke from a moving 
automobile. Now, if there was only a good 
five-cent cigar ... * * * 
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SATURDAY MECHANIC 



Money-saving, 
mystery-solving 
tips to . . . 

Keep the 
squirt 
in your 
carburetor 




Don't put any stock in that old saying that carburetor is a French word 
meaning “leave it alone!** Whoever said this must have been all thumbs 



By MORT SCHULTZ 

R USH TO A MECHANIC with a car- 
buretor problem and you’ll dent your 
budget: Mechanics charge about S25 to 
overhaul two-barrel carburetors. If they 
don’t want to get involved with overhaul, 
they'll try to sell a new carburetor, which 
costs in the neighborhood of S50, At those 
prices, you can afford even a whole Sat- 
urday learning to repair your own carb. 

What arc your chances of resolving a 
problem? Pontiac claims that “when car- 
buretor troubles are encountered they 
can usually be corrected by making 
adjustments (with the carburetor) on the 
car,” 

However, not all adjustments and re- 
pairs you can make on a carburetor 
yourself are needed in every case. To 
save work, you should first correctly 
diagnose the symptoms. 

Does the engine fail to start? Does it 
start and stall? Does it idle rough or lack 

110 



power at higher speeds? Is it sluggish 
or hesitant on acceleration? 

Once you have determined how the 
engine is acting, you can make repairs 
most likely to solve the problem. However, 
if repairs don't help, remember that each 
symptom mentioned above can result 
from an ignition -system malfunction or 
from poor engine compression. Before pay- 
ing for a carburetor overhaul, investigate 
those possibilities. 

Carburetors, though generally the same, 
differ from maker to maker, particularly 
as to adjustment specifications. This is a 
guide for applying specific repairs to 
specific problems, and can’t cover adjust- 
ments for every make of carb. 

For exact details on adjusting your 
particular model carburetor see the ser- 
vice manual or a general auto repair ref- 
erence manual you can get in a library, or 
write the manufacturer of the carburetor, 
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CHOKE UNLOADED ADJUSTMENT Is made with professionuNtypc bending leal and gouge at left, but you 
con use pliers end proper sice drill bit os gauge- Check choke valve (upper right) by applying vacuum to 
vacuum break. Filter of this Rochester (lower right) is reached by disconnecting fuel line at filter fitting 



giving him the model number (on the 
nomenclature plate on the carburetor). 

The most annoying problem is failure 
of your engine even to start. Does it flood? 
Is fuel getting to the carburetor? Are you 
using the wrong starting procedure (see 
owner's operating manual)? 

A whiff of gas is your best clue the 
engine has probably flooded. If flooding is 
no problem, check that fuel is getting to 
your engine. Remove the carburetor air 
cleaner and work the throttle lever back 
and forth by hand while looking down 
the carburetor throat. You should hear 
and see gas shooting into the carb. 

Suppose the engine is Hooding. The 
choke valve may not be unloading. Also, 
fuel may be leaking past the needle valve 
in the float bowl because of a damaged 
needle and seat or an improper float level. 

The choke system in most of today's 
carburetors consists of a choke valve in 
the air horn, vacuum-break diaphragm, 
fast-idle cam, thermostatic coil in the 



manifold and a rod that connects the coil 
with the choke valve. Choke-valve opera- 
tion is controlled by a combination of 
intake manifold vacuum and temperature 
acting upon the thermostatic coil. 

For instance, when the engine is cold, 
the coil is tightly wound, pulling the choke 
valve dosed by the coil rod. However, on 
starting the engine, manifold vacuum is 
applied to the vacuum diaphragm, causing 
the choke valve to open slightly so that 
loading up of the engine with a rich fuel 
mixture won't take place. If the vacuum 
diaphragm is inoperative or out of adjust- 
ment, flooding will result. 

To test the vacuum diaphragm, start 
with a cold engine. Make sure the choke 
plate is closed and pull the vacuum break 
diaphragm hose from the vacuum source. 
Apply suction by mouth. The choke valve 
should open slightly. Make sure that the 
adjustment is correct. The choke unloader 
adjustment, as it’s called, is usually made 
by bending the throttle lever tang until 
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FUEL FILTER should he checked periodically, ll 
can plug up and impede flaw of fuel' to carburetor 



IDLE MIXTURE SCKEW(S) on 1968 and later-model 
cars ore capped to prevent adjustments not to spec 



FAST-IDLE CAM an carb has several graduated stops 
on which fast-idle screw rides to prevent stalling 
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the choke valve opens to allow a speci- 
fied size gauge to fit between the valve 
and air horn body. 

If engine flooding is caused by a prob- 
lem in the float assembly, you may be 
able to repair the trouble with the car- 
buretor on the car by unscrewing the 
fuel-bowl cover to reveal the float as- 
sembly. If you can remove the cover, make 
certain that gas isn't leaking past the 
needle and seat, and check float setting. 

If the engine isn’t starting because 
it*s being starved for fuel, examine fuel 
lines for kinks. Then see if the fuel filter 
is plugged. Filters of some carburetors 
have to be removed from the fuel line 
inlet. Others are external types on the fuel 
line between fuel pump and carburetor. 

Fuel starvation can also be caused by 
a sticking float needle (check inside the 
fuel bowl), a defective fuel pump (run a 
pressure test) and a binding choke valve 
or linkage (use choke cleaner). 

If stalling occurs when the engine is 
cold, first adjust carb idle speed to specifi- 
cation with a tachometer. 

If the idle mixture screw (s) on your 
carburetor are capped, as on late-model 
cars, adjust the carb by the idle speed 
screw only. Do not tamper with these caps. 
They are put on carburetors to control 
exhaust emission levels. It is against the 
law to remove them. 

After setting curb idle speed, let the 
engine cool down and set the fast-idle 
speed to specification. To do this, set the 
fast- idle screw properly on the fast- idle 
cam. connected by a rod to a lever on the 
choke shaft. 

The fast-idle screw contacts graduated 
steps on the fast-idle cam to provide a 
faster idle than normal. This keeps the 
engine from stalling during warm-up. 

With a fully warmed-up engine and a 
wide-open choke valve, the fast-idle cam 
rotates so that the idle screw* rests on the 
low step of the fast-idle cam. Here, the 
engine idles at the curb idle speed. 

If the fast idle is set but stalling con- 
tinues, adjust the choke vacuum break 
and choke rods, An improperly adjusted 
choke rod can keep a choke rod opened 
or closed too much during warm-up. A 
carburetor usually has two choke rods — 
one from the fast-idle cam to the choke 
valve, and one from the thermostatic coil 
spring to the choke valve. In general, 
both are adjusted by closing the choke 
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valve, inserting a sped fie -size gauge be- 
tween choke valve and air -horn wall, 
and bending the rod. 

Cold- engine stalling may be caused by 
a sticky choke valve, defective fuel pump, 
misaligned float and a dirty or leaking 
float needle. 

A carburetor-related problem that can 
cause an engine to stall when it's warm is 
a malfunctioning idle compensator. The 
job of this thermostatically controlled 
valve is to offset the enriching effects 
caused by changes in air density and fuel 
vapors during extreme hot-engine opera- 
tion. When extreme engine temperatures 
prevail, the valve comes off its seat, al- 
lowing air into the manifold to offset the 
richer mixture. 

To check the idle compensator, be sure 
that curb-idle speed is set to specifica- 
tion, warm up the engine, let it idle and 
plug the idle compensator inlet port 
(usually inside the air-horn bore) with a 
pencil. If the idle drops, the compensator 
valve is damaged and should be replaced. 

Other reasons why an engine will stall 
when hot include an improper float level, 
a needle valve that’s leaking and carbure- 
tor gaskets that are not sealing. 

To check for bad gaskets, spread motor 
oil around the joints of the carburetor 
and start the engine. If oil is drawn into 
a carburetor joint as the engine idles, 
tighten bolts and retest, If the same thing 
happens, replace the gasket. 

Many things that cause stalling produce 
rough engine idle. Therefore, adjust the 
curb idle speed first. If rough idle con- 
tinues, tighten all carburetor screw's, car- 
bu retor-to- man i f old bolts, and manifold- 
to-engine bolts. Air leaks are a chief 
cause of rough engine idle. 

If rough idle still persists, do the follow- 
ing in order: check the idle compensator, 
make sure that the float needle valve isn't 
leaking, and see that the float is adjusted 
correctly. If all this fails, carburetor 
passages are probably dirty or a part, 
such as the idle-mixturc screw or throttle 
valve, is damaged. A carburetor overhaul 
is indicated. 

If an engine lacks power at high speed, 
or is sluggish or hesitant on acceleration, 
the passages of the carburetor are usually 
dirty or plugged, or a part, such as the 
accelerator-pump piston, isn't working 
right. So roll up your sleeves: the remedy 
is a tear -down of the carburetor. * * * 




CHOKE ROD is s$t by inserting proper size of gouge 
between valve and oir>horn wall and bending rod 




AIR LEAK at carburetor joints con be delected using 
oil ond watching for it to be drawn into earb 




CARBURETOR SCREWS should be light to prevent air 
leak* which con cause rough idling and stalling 
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A GOOD MATERIAL for plugging hole! around 
waste and drain pipes through floors of your house 
is fiberglass Insulation, The fiberglass is both fire and 
vermin proof.— Robert QrigMmcn,, Great Neck, NT, 




A HANDY PLACE to record such information p* the 
amount of paint or rofli of wallpaper o room takes 
is on the bocks of switch plate cavers. Use adhesive 
tape to write on r — Af/en Park, Signai Mountain, Term, 
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SAVE THOSE SCRAPS of 'i-in perforated hordbaard 
When ripped into narrow strips, they moke perfect 
painMlirrifig sticks. The holes lei paint pats through 
to speed mi Jfing,— Robert fi r tg Mm an, Great Neck, N.Y T 




NEAT PIVOT HINGES con be improvised from such 
common items os shelf supports. All you have to da 
is drill p hale through the support for a No. 6 fldi- 
head screw, — W, G, Greenwood, AJbuquerqut, N.M. 

POPULAR MECHANICS 






A FIAT TELESCOPING CURTAIN ROD molcc* a dandy 
cloth ei hanger when attached to the back of O closet 
doar, Simply bend the ends at right angles for 
attaching with screws,— Frank Shore,. New York 
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YOUR LAWN EDGER will qukfcly rid brick and nog- 
stone walks of weeds between crocks if you replace 
the blade with o wire brush. Beats doing it by hand r 
but wear gaggles-^Charfes H. Hardy, Whiff rer, Coh'f. 



WHEN SHORT OF CUPS at a campsite, empty tin 
tans filled with hot toffee are easy to hold if they 
have handles. Pick cans with lids; then fold and bend 
as shown— Bart ora Whifofcejv Grand Canyon, An x. 



WHIN REGULAR CLEANSERS didn't remove unsightly 
rust stains from our tub and sink, I tried rubbing 
them with No. 400 wet-or-dry sandpaper, St toak them 
off without a scratch. — A^arf ha Shontz, New York 
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Luminous ceilings... 

The suspended type goes up fast, 

By HARRY WtCKS, Workshop Editor 



T here are several ways to up- 
date a tired -looking ceiling: You can 
fur and cover it with plasterboard or 12- 
in.-sq, tiles, scrape and repaint it with a 
sand-mix paint or rip oil the entire mess 
and start from scratch. But the easiest 
method may be to suspend a new ceiling 
as shown on these pages. Besides being a 
fairly simple one-man installation, a sus- 
pended ceiling offers other advantages. 
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First, and perhaps most important, it 
gives you an opportunity to create a bright, 
cheerful, evenly lighted room, The big 
advantage is in a kitchen where materials 
arc exposed to smoke and grease. In place 
of the backbreaking chore of cleaning 
them while standing on a stepladder, you 
merely take down a panel at a time and 
wipe it with a damp cloth and soap. 

Still another advantage is that wiring 
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shadowless and beautiful 



SU?*EN!ilO*i lobove) ore cut ppproxrmalely 1 in. longer than amount 

of drop desired and lied iota lees. Hooks m the aid ceiling hold other ends 
of the wires. Panels ibelow) ore easily slipped into the completed gridwork 



and it can be washed in a sink 



or piping concealed by the ceiling can be 
reached for repair or remodeling without 
the need to rip out expansive ceiling areas. 

Installation. To start, make a scale 
drawing of the ceiling, laying it out so 
that border tiles on opposite sides of the 
room will be of the same size; also at 
opposite ends. 

For a luminous ceiling (such as the 
Qwens-Corning Fiberglas Cotp. ceiling 
system shown), panels should be placed 
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6 to 10 in. from the light fixtures for best 
results. The lighting panels come in 2x2 
and 2x4-ft. sizes for use with 40- w. warm* 
white fluorescent tubes spaced 24 in. apart 
as shown in the drawing. 

To prevent any dark, blotchy areas, 
butt fixtures end to end. For the best 
lighting effect, put a highly reflective 
white paint on ceiling areas above the 
fixtures. 

After determining the ceiling height. 
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WITH GRID UP, the Irons latent panels ore limply slid 
into place. Bordet files ore the test to be cut and placed 



mark it with a level line around all 
four walls. Install the L- shaped metal 
wall angle, using this line as a guide. 
On standard walls, drive nails through 
the vertical leg into each stud. On 
masonry walls, use concrete nails 
spaced no more than 24 in. apart. 

Suspension wires go up next, at 4-ft. 
intervals along main tees and on both 
sides of every splice. If you have a 
good “hold" for nailing, fasten wires to 
the ceiling with 8d common nails driven 
and bent over to act as hooks. Other- 
wise, use screw' anchors and the ap- 
propriate size of eyehooks. 

Cut suspension wires at least 1 in. 
longer than the distance between old 
and new ceilings. For your guide, run 
a taut line from one wall angle to one 
on the opposite wall. Wires should be 
kink -free and bent at a 90’ angle at 
the desired height. 

Now, refer to your layout and deter- 
mine the location of the first main cross 
tee. To install a tee, rest one end on 
the wall angle and finish hanging with 
suspension wire. In rooms longer than 
12 ft., tee extensions can be cut as 
required, making certain that the splice 
tabs align. 

Cross tees (2- footers) are then 
snapped into place. These are equipped 
with a lock tab to prevent movement. 
Cross tees for border tiles must be cut 
to length before installing. Next, lay in 
full ceiling panels, including translucent 
panels beneath light fixtures. Cut and 
install border tiles last. * * * 



MINIMUM STAGINGS 

CEILING 




FLUORESCENT LIGHTS 
CENTERED OVER EACH PANEL 



\ 




6 TO 10” 



HANGER 

WIRE 




fISERGLAS PANEL 
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HINTS READERS 

Jeweler’s saw sands narrow slots 

Recently, when I had occasion to smooth 
the sides of some narrow slots, I discov- 
ered this neat way to solve the problem. 
I just cemented some abrasive paper 
around a shop* fashioned “blade" that was 
made from a strip of tin-can metal and 
then inserted this in a jeweler’s hacksaw. 
— Walter E. Burton, Akron, Ohio 

Rigid foam shields lathe bit 

To reduce the chance of nicked knuck- 
les, try force- fitting a block of Styrofoam 
over the tail end of a lathe cutoff tool 
bit. Simply form a slot that will let the 
block be pushed on easily, yet afford 
enough friction to hold it in place. If the 
foam shield tends to slip, secure it with 
a hefty rubber band.— W.B. May , Oak 
Park, III. 

Silicone serves as nail ’gasket’ 

If you add some padding under the 
heads, nails can be useful for holding ma- 
terials such as plastics that might be dam- 
aged by conventional nailing. Here, I used 
GE’s Silicone Seal applied in a ring 
around the shank just below the head. 
After curing a day or so, nails can be 
driven until the silicone ring is com- 
pressed.— Walter E. Burton, Akron, Ohio 

Improvised bed for 40 winks 

Next time you are on a camping trip 
and all hammocks and cots are occupied 
by fellow campers taking an after-lunch 
siesta, turn to your rubber boat. Flopped 
upside down, it becomes a king-size air 
mattress and will probably make the most 
comfortable and envied “cot" in camp. 
It works so well, you don’t need a pil- 
low.— John Krill, North Lima, Ohio 

Plastic containers serve as caps 

You can give ecology a lift by “recycling” 
plastic containers — such as the type that 
cheese spreads come in — by using them 
as covers for laboratory flasks, glass jars 
or even tin cans. To use one, simply press 
it in place; its flexibility permits it to grip 
the rim of the container (provided that 
the rim is reasonably even).— B. W. Ermn, 
Kent, Ohio 
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EXCITING 



NEW PRODUCTS 

BY CATHERINE BILSKI 



YOUNGSTERS WILL HAVE HOURS OF FUN, indoors and outdoors, riding and operating the 
Big Cat. Its forklift, dump shovel, towing hook and crane hook onto a fixed lift assembly that 
comes completely assembled with battery and recharger Lever controls allow the Big Cat 
to raise, lower and rotate equipment and also make it go forward, reverse and stop. Made by 
Kenner Products Co., 912 Sycamore St., Cincinnati, Ohio 45202, it retails for $49. 
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ADD A TOUCH of Early American charm to 
any decor with this unique one-of-a-kind cof- 
fee table. Comes as a kit, including thick 
cross-section slice of a Tupelo log and three 
legs, all kiln-dned and sanded, ready to as- 
semble and finish, A 3 2 -inch -diameter table 
sells for $39.75 postpaid from Natmriog 
Originals, Box 826, Dept. PM, Florence, S-C. 
29501. 
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FOR MORE PLEASING flash pictures the 
Eastman Kodak Co. announces the Magicube 
Extender. Designed for use with all Instamatic 
"X" cameras and Magicubes (not regular 
flashcubes), the extender increases the dis- 
tance between flash and camera Lens approxi- 
mately three inches. This 
additional distance helps 
prevent “red eye” caused 
by reflections from your 
subject's eyes when you 
take pictures in dim or 
moderately lighted sur- 
roundings. $5.95 at photo- 
graphic equipment stores. 



FLYING TURTLE is the 
name of an exciting play- 
thing (right) that's a cross 
between roller skates, tri- 
cycle and skate board. With 
an energetic adult or a live- 
ly youngster at the helm, it 
becomes a perpetual mo- 
tion machine, Rider turning 
handlebars quickly and 
swaying his body can get 
the turtle moving surpris- 
ingly fast. It sells for 
$24.95; Wichita Manufac- 
turing Co,, Inc., 6045 North 
Broadway. Box 1337, Wich- 
ita, Kans. 67201. 








THIN-SLICED MEAT can now be prepared at 
home with the help of a Jupitor Gourmet 
Food Slicer. Alt meats are tastier, more ten- 
der and go much farther when they are 
thin-sliced. Vegetables and fruit can also be 
sliced for slaw, salad and desserts. This ideal 
gift idea for the chef of the house is priced 
at $19.95 postpaid from the E & R Specialty 
House. 1218 Rawson Ave., Fremont. Ohio 
43420. 
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SWISH, IT'S OPEN. That T s how easy it is to 
open letters with the Unifax Cordless Elec- 
tronic Letter Opener. Just slide a letter 

through and off zips a narrow piece of the 
envelope. Fully automatic with no on/off 
switch, it requires three D-size flashlight bat- 
teries. Great for secretaries, businessmen 
and at home. Priced at $15.95, it's made by 
American Unifax. Inc. r 95 Madison Ave., New 
York, N.Y. 10016. 
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Built-in 

leanHiw 

canter 

By DAVID WARREN 

N OWADAYS, when my son, Dave, 
gets home from school, like most 
teen-agers he heads for the telephone. 
Bul, unlike most of his pals, he uses a 
Touch-Tone phone to call his school com- 
puter to listen to a lecture that was given 
earlier in the day. In the near future (I 
hope) , a Picturephone will join the Touch 
Tone and give uisual access to the school 
computer as well. 

The whole concept of what is coming in 
educational techniques prompted the 
project you see on these pages. Today, 
schools circulate books from their li- 
braries. In the not -too- distant future, 
video cassette cartridges for use on home 
television sets will be the student’s home- 
work aid. For example, by adding Mo- 
torola's new EVR Teleplayer to your TV, 
it is just as easy to play an audio-visual 
program as it is a standard audio record- 
ing. The Teleplayer has leads that simply 
clip onto the TVs UHF antenna. 

• Getting started. Standard construction 
techniques were used throughout. To 
speed up the job, I used Masonite’s Cape 
Cod Maple paneling ( 1 .1— in. hard board) on 
the walls and rock maple for the visible 
structural parts. Instead, you may prefer 
to use a different wood paneling and wed 
it to its real wood counterpart. Prefinished 
Masonite shelving and Marlite Leather 

FIRST STEPS {rap): determine ii I* of the built-in; 
rip oul the existing wolf and install new framing 

FOR TRUE PANEL CUTS, clomp a sirqighfedse to ihe 
plywood for the circular saw ihot to ride against 

AFTER BACK WALL IS PANELED, you can Imtoll the 
shelf standards in the upper portion of ihe cabinet 

MAKE CUTOUTS for TV, electrical receptacles before 
placing bottom panel. Flugrnold strip is shown here 
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With careful planning, you 
ean provide for in-the-wall 
storage in addition to your 
multimedia study. 



WALL CABINETS can be enclosed with door* (fight) 
or lefi open (below) for display of modern equipment 











iSMUBWI 





3/4 *3*60-5/8“ 
FRAME 

20 3/4 X 54-1/0" 

panel inserts to 

SUIT DECOR (EITHER 
SOLID MATERIAL OR 
PLEXIGLAS PANELS 
CAN BE USEOf 

4 

~~~j- ~ ^ 3/S" 

FALSE MUMIN t 



B9 7/8" 



if* r LAb | t H - 

BOARD 
EXISTING V, 



PINE STOCK 
NOSING 



s - length 

OF 1/4" 
PLYTRIM 



3/4 * 2 k 57-5/S" 



STILE 



Built-in learning center 



WITH COUNTER INSTALLED, cut out the three pteee* 
forming pullout-pocket frame and glue them in place 




board on the pullout writing surfaces add 
richness and durability, while cutting your 
time and costs further. The drawings 
above illustrate the learning center ex- 
actly as I built it. Dimensions, of course, 
can be varied to suit the wall space you 
have available and the amount and size of 
equipment you plan to install in the unit. 

Start construction by removing the ex- 
isting baseboard- Lay out the lines for the 
top plate on the ceiling. Then locate the 
ceiling joists, and fasten the top plate with 
16d nails. If the plate doesn’t cross the 
joists at right angles, use some panel ad- 
hesive and toggle bolts (spaced 12 in. 
apart) to fasten the plate. Drop a plumb 
line to locate the sole plate, than position 
and fasten it. After the top and bottom 
plates are placed, locate the wall studs 
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CHAMFER DETAIL 



PREFINISHED 
MASONITE 
SHELVES 
10 x 43" 



3/4" THICK SIDE 



3/4 x 10-1/4 * 99" 
LUMBER-CORE 
BIRCH PLYWOOD 
GLUED TO 3/B" 
PARTICLE BOARD 



... 1-7/8*0x12" 
'"SHIM : 

8' STRIP OP 3/4" W1DF 
BIRCH TAPE _ 



3/4 x 3/4 x 24-1/4' 



FOR TV 
ANTENNA 



1-3/4 x 17/fl 
n 16" SHIM 



\ 3/4 x 10 1/2 x 36' 

20 * 23 1/8" DOOR 



"1 * 2 * 17" 
1-5/0 x 2 1/2 
X IB" SHIM, 

HEAVY 
' DUTY 
SLIDE 
18“ LONG 



1/B" MAR LITE 

leather 



23- 1/B x 24 1/4" 

DOOR 

3/4 x 3/4 x 19-1/2" 

1/4 x 16-3/4 x 18-3/4" 
WORKSHELF (DESK) 



51--.. MITER CORNERS 
ON SURROUND 

3/4 x 3/4 * I8-T/4” 



and fit the 2x4 uprights, header and other 
structural members. 

Cover the 2x4s with plasterboard, tape, 
Spackle and paint it. {Editor’s note; For 
instructions on installing drywall, see the 
Popular Mechanics booklet, Hota to Re- 
model With Dry wall. It’s available for 50 
cents from Popular Mechanics, Dept. HW, 
224 West 57th St., New York, N.Y, 10019.) 
If you wish, panel the false wall to counter 
height and cap with chair-rail molding 
stained to match. 

• Case. Install the 2x4 base and base- 
board molding. Locate the studs and nail 
the 2x2 horizontal divider and uprights 
against the wall. Note that one 2x2 upright 
is nailed and glued with panel adhesive in 
the center to insure nailing support. Use 
{Flense turn to page 164 ) 
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AFTER HANGING DOORS, line up bob locations with 
a level ond carefully drill the holes for the screws 
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FAMILY ROOM gave the homeowner a playroom with 
storage space to ipore. Bold sploshes of color and 




STQ&AG 



i ebrp-al rip&d dosel doors add lo the viiual imparl 



FLOOR PLAN was laid out carefully to provide three 
distinct and separate areas for adults, youngsters 
and dining. Built-in sofa offers additional sioroge 



SEATING 



ADULT AREA 



E UtJ U 
TABLE 



[STEREO 

J EQUIPMENT 

SHELF ■ 
[ BOOKCASE 

CLOTHES 
CLOSET ; 

CHILDRENS 

AREA 



ROUGH SAWN 
CEDAR WALL 



1 _ r JOINING 
LJ AREA 

ROU&h.SAWN M AA 

cedar WALL I 1 

BUFFET 



ROUG* SAWN 
CcDAR WALL 





By HARRY WICKS, Workshop Editor 

Data; Annette Suhov 

Photos by Dean Paris and Las Turnau 



r ■ ' nere s no rule inar says you can ir 
X simply frame and panel a base- 
ment to convert it into a usable 
family room. But why let such con- 
ventional thinking limit your creative 
imagination? With some foresight and 
planning, you can add splashes of 
color, use “different” materials and 
design a basement family room with a 
personality of its own. 

The three basement family rooms 
on these pages, for example, reflect in- 
dividual family preferences in dec- 
orating and room usage. And all ideas 
shown are valid and easy to duplicate 
if you want something in your base- 
ment family room other than the 
.customary paneled-wall look. 

As can be seen in the floor plan on 
the facing page, the owner wanted to 
gain three distinct uses from his fam- 
ily room. First, he wanted an area— 
with adequate storage— for the young- 
sters to play in; second, an adult room 
for parties and get-togethers; and fi- 
nally, a generous-size dining area for 
family gatherings. Careful planning 
guaranteed these uses. 

A little daring, such as the use of 



COLONIAL TAVERN LOOK, wonted by owner Ted Mt- 

iaren, was achieved using weathered siding on wftH'l 

CONTEMPORARY mood if heightened by the dra- 
molk effect &f a iplil-levd bar fer standing lilting 



Bold 
ideas for 
basement 
family 
rooms 









SPLIT-LEVEL BAR 



m- PLYWOOD 

Ttefmi&l Aft by Trajan 



T4' 



BASE WIDTH. 27* 



2 aj SETBACK 



PLASTIC LAMINATE 



3/4" PLYWOOD 



zebra-stripe, "wet-look” wallpaper kept 
the room's appearance consistent with the 
rest of the home. 

The same approach is true of the split- 
level bar shown in the drawing above. The 
clever design is further enhanced by the 
canopy and decorative valance. Notice 
that the lower “level" has a bumper along 
the outside edge. This is simply Nauga- 
hyde- covered foam rubber. 

The bar and the wall opposite (shown 
below) are in the Jack Laboe home in 
Golden Valley, Minn. The remodeling was 
a do-it-yourself project. Jack simply cov- 
ered the lower half of the walls with pre- 
finished birch plywood. Above the dado. 



he applied striped wallpaper over plaster- 
board for pattern and color. 

To achieve the warmth that typical 
American inns offered weary travelers a 
century ago, Ted McLaren (Minneapolis) 
utilized materials salvaged from old farm 
buildings. Aside from adding great au- 
thenticity, the old boards kept overall 
costs down. The owner claims that by 
doing the basement himself, total cash 
outlay was under $500— in eluding that 
factory- built fireplace. The stones were 
gathered by the McLaren clan and Ted 
was his own mason. 

When planning your basement, there 
are other points to keep in mind besides 
color and cost. First, it pays 
to lay out the room in scale 
on graph paper. Done this 
way, the room can be de- 
signed for maximum effi- 
ciency before you ever lift 
a hammer. Second, after you 
have decided upon decor, 
spend several Saturdays 
visiting well -stocked lum- 
beryards to learn what ma- 
terials are now available. 
You’ll be surprised to find 
how much stone, brick 
weathered siding and “wall- 
paper” comes in 4x8-ft pan- 
els to make do-it-yourself 
installations a snap. * + * 
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SEATING ARRANGEMENT along wall opposite dual-lev* I b af feature* 
built-in storage und*f durable and plastic-laminated armrest* 




•war-: « . *9 
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ANYTIME you take a spanking new 
power tool in hand there is a slight de- 
gree of apprehension and extra caution. 
It's because you are accustomed to your 
own tool. And, since I have been working 
with my present saw for about six years, 
my attitude was no different. So I felt my 
first task in shop-testing Sears’ newest 
commercial 7^-tn. circular saw was to 
digest thoroughly the contents of the 
owner’s manual, and to familiarize myself 
with the tool. Once 1 felt comfortable han- 
dling it, 1 used the saw constantly in the 
shop. The first thing to get used to was a 
bright blue flash caused by the electronic 
brake when the trigger switch is released. 
After that came the saw’s weight fit’s 
heavier than mine) and the feel of the 
handgrip. 

I deliberately made an improper, unsafe 
cut to test the maker’s claim that the 
brake stops the blade within one second. 
It does. With %-tn. hardboard clamped to 
my worktable so most of its weight was 
cantilevered, I cut it from the wrong side. 
When the inevitable binding occurred, the 
blade stopped spinning before it was out 
of the V 4 -in. material— a comforting fea- 
ture indeed. 

I can report no faults, other than that 
distracting flash (which you needn’t worry 
about because the tool is double -insu- 
lated). Points impressing me much are 
shown in the photos. For $80, catalog No. 
1188 is a good buy for professionals and 
serious do-it-yourselfers alike. ★ ★ * 




PLUNGE CUTS w#r* o mop with thti tool, Tfi« 
riving knife in back of thfl blacfc k##pi fh* ktrf open 



We ‘put 
the boots’ to 
Sears’ newest 
circular saw 



By HARRY WICKS, Workshop Editor 

Photos by Robert D, Borst 




FEATURES author particularly liked are thote shown above (left to right}: Ease with which a Song rip 
(tiling guide} could be mode; removable thoe that permit! wali cutting, and the easy-to- 

reod depth -of -cut icalt. The blade it locked with the lever (over the bevel scale) instead of the vtvol knob 
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OAK TEXTURE pf staves if obvious. 

Closed bar (right) serves ai table. Parables 
and glassware fbelow) are neatly corralled 




W% 11 ■ ■ 1 V V WORKSHOP PROJECT 

Roll out the barrel 
when the gang’s all t iere 

With an authentic whiskey barrel — available for $19 — you 
can duplicate this novel bar for your den or family room 



By HARRY WICKS, Workshop Editor 

USED WHISKEY BARREL — which 
a distiller will ship to you for less 
than S20 — can be converted into a hand- 
some, masculine bar that will be a focal 
point for your home entertaining. 

John Gaynor and I, starting with only a 
used barrel and some ideas, spent several 
days in the PJW shop designing and build- 
ing this novel bar for den. office or family 
room. The drawings on the following 
pages and some lips that we learned along 
the way make the project an easy and 
thoroughly enjoyable one. Your barrel 
bar, like the one shown, is sure to draw 
admiration from all who see it. 

The barrel is readily available and 
costs about $19 including delivery. (See 
the “Manufacturers of Materials” list on 
page 134.) It comes from distillery to you 
as shown in the photo on page 133. 

Before you put a saw to the barrel, it's a 
must that you securely fasten the hoops 



Photos by Robert D. Borst 
Shop Consultant; John E. Gaynor 

to the staves with screws. Also, you 
should drill through each stave into the 
barrel top and secure the top with \Vz- 
in. screws. 

For the door cutout we chose a spot 
near the bungholc so that this feature 
would face the room. Make the cutout 
with a bayonet- type saw; I used a Sawzall 
fitted with a hacksaw blade. A sabre saw 
could be used but it will take more time. 

Once the barrel is cut open, you'll know 
it's authentic. Its inside face is charred 
and literally reeks of bourbon. So, cart it 
outside and use a hand scraper to remove 
the char. Then, give it a good sanding with 
a belt sander and about a No. 40-grit 
paper. 

On the bar shown I deliberately left 
some char in the crevices to retain au- 
thenticity. Also, 1 saved the shipping label, 
glued it inside the barrel and antiqued it 
with burnt umber. The only further work 




TEMPLATE FOR CUTTING PLASTIC LAMINATE TOP 



cutting laminate for 

topi of both barrel arid 
door ton bo tome who! 
tricky. To save wasting 
your costly laminate, 
rnplte l he cardboard tem- 
plates firsts using ihe Up- 
Ejroximgte radii shown. 
Then fit the cardboard, 
using Krfbers. When 
satisfied with the fit, 
transfer marks to lami- 
nate, cut out with a 
sabre saw, lest-fit the 
pieces and, if necessary, 
file gny rough spots . 
Before you apply any 
contact cement, mqfee 
matching position marks 
an laminate and barrel 
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BARREL BAR 




BARREL TOP 



10" FRICTION > 
'LID STAY'," X 
FASTEN TO BLOCK 
ON BOTTOM — ^ 
OF DOOR TOP 



DOOR-INSIDE VIEW 



TOP AND SHELVES 

laminated 

WITH G.E. 

Tf.XTOUTE 

ni n TOWN PATTERN 



1,4 

SHIM 
BEHIND ^ 
HINGE LEAF 



3/4" 

PLYWOOD 



LAZY 
SUSAN 
RING , 



10" STRAP 
/■HINGE 



a reod.i 



•SHEPHERD CASTER 
14 PEOO.J 



FRONT VIEW 



Technical Art by Peter Trojan 



GLASS SHELF 



inside the barrel is to varnish it, To seal in 
that smell, give it at least three or four 
coats. 

The various shelves and support ribs 
are all cut from -in. A-D plywood. 
Their exact radii and dimensions will be 
determined by where you place them in 
your barrel. The safest bet is to make 
either cardboard or l / 4 -in, hard board tem- 
plates first; then, when satisfied with fit, 
transcribe outline to the plywood and cut. 

The bottle base. Though the bottles 
could stand in a much easier- to- construct, 
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fixed stand, we decided to incorporate a 
rotating base utilizing a lazy Susan ring 
purchased at the local hardware store. 
When laying out the bottle shelf, first de- 
cide which whiskies will be held by the 
shelf; then, depending upon the brand, 
you can conceivably vary the hole diam- 
eter if desired. All openings here were cut 
to a 4 -in. diameter, and the shelf holds 
seven bottles. 

The bottle base (E) is painted flat black 
and the wells which receive the bottles, 
made with a router, are lined with adhe- 
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BOTTLE SHELF, TOP 2 1/2" DIA. HOLES 



10 1 / 2 " ft. 
(APPROX, ) 



BET-. 0 CROSSARM TO 
SUIT BARREL'AND 
NOTCH TO ENGAGE 
STRIKER 



{ APPROX, j 



G 3-1/2” NQ. a F H. SCREW 



2-t/2”*DI A. HOLES 



4" OlA HOLES 



10 1 2 P.| 
'(APPflOXJ 



x 1-1/2" NO. B 
F.H, SCREW 

BOTTLE SHELF. BASE 



GLASS SHELF, DOOR 



NOTE: ALL CIRCULAR AND SEMICIRCULAR 
DIMENSIONS CAN VARY DEPENDING UPON 
EXACT LOCATION IN BARREL TO BE SAFE, 
MAKE CARDBOARD TEMPLATES FIRST 



DOOR LOWER 
SUPPORT RIB 



SPACER 

3,4 * 3 k 3 



4 HOLES. 1 
1/4" DEEP 
LINE WITH 
SELF STICK 
FELT 



1 11/4" 

4 APPROX .} 



LAZY SUSAN RING 



SCREW ACCESS 

LA2Y SUSAN RING HOLE (4 REQDJ 



ALL RADII INDICATED FROM 
APPROX., CENTER OF BARREL TOP 




BASE 



NOTE; FASTEN 
LAZY SUSAN 
RING TO BASE 
X" FIRST THEN 
FLOP ASSEMBLY 
AND FASTEN TO 
BOTTLE BASE 
"E" THROUGH 
ACCESS HOLES 



A 




TOP SHELF FLUSH 
WITH DOOR 
OPENING 



3/4 k 11 x 13"' 
PLYWOOD base 
SCREWED TO 
BARREL BOTTOM 




BARREL is rough os shipped, hat rusty bands, Best 
way to handle 105-lb. container is to roll it along 
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sive-backed green felt. Part G is lami- 
nated as are the tops and the shelves. 

The glass shelj. Make certain that you 
place the glass shelf so that when the 
glasses are suspended in it, the bottles 
will clear them when the lazy Susan is 
rotated. Here again, cutouts will be de- 
termined by w'hat glasses you wish to 
keep in the bar. Dimensions shown are for 
standard highball glasses. 

Once the plywood has been fitted where 
you want it and the glass hole cutouts 
have been made, the part can be lami- 
nated and installed. To fasten it. use 
counter bored 3-in. screws (one through 
each stave) and plug the holes with hard- 
wood dowels. 

Follow the same procedure for parts 
that go into the door. Again, cutouts 
should be determined by the bar accou- 
terments you plan to use. In fact, if de- 
sired, the glass shelf on the door can be 
laid out to provide a cutout for an ice 
bucket. Swizzle sticks, as shown in the 
photo, are simply stacked in one of the 
old-fashioned glasses. 

Finishing the outside. Since you’d want 
to retain an authenticity and that tavern 
look mentioned earlier, don’t oversand the 
piece. Using a belt sander, start with a No. 
40- grit paper, then graduate successively 
to 60, 80, 100 and 120-grit paper. 



manufacturers of materials 

Barrel: G,L Frailer Co., 6qk B275, Lauiivilie, Ky- 
40208. Price, SIS 75 (add $5 weil of the Mii* 
lisiifipi), include* delivery. 

Caster*: Shepherd Castor*, Inc., St. Joseph, Mich- 
49095 Model No. 200 (2" die ). 

Plastic laminate: G.E. Te*tolite, Old Town pat- 
tern. Available at lumberyards and budding 
supply house*. 

Finish: McCloskey Vqrnijh Co., 7600 5tote Rd., 
Philadelphia, Pa, 19136. Walnut oil stain end 
Heirloom lemiglos* varnish. 



If there is excessive rust on the hoops, 
chuck a wire brush in your portable drill 
and remove any rust that is loose or 
flaking. 

The bar shown was given a coat of wal- 
nut oil stain followed by walnut filler and 
three coats of semigloss varnish. You can 
eliminate the staining and filling if you 
prefer the weathered -gray look of the 
oak. 

If the bar is to stay in a contemporary 
playroom, paint the barrel hoops and 
staves to suit the decor. On this one. hoops 
were simply painted with flat black before 
the varnish went on. Another look could 
be achieved by applying aluminum paint 
to the hoops and dulling them for a 
pewter-like finish. * * * 



NEXT MONTH IN SHOPS AND CRAFTS 

RADIO-CONTROLLED MODEL PLANE FLIES ON COj. the latest fuel to be used by 
hobbyists. The fuel is nonflammable and odorless, and the little plane emits no more 
than a buzz when in flight. Pick up PM next month to learn how to build this exciting 
model and use carbon dioxide fuel. 

MAKE THIS SHAPER FOR $60. Starting with a used motor, a PM reader built this handy 
tool for making his own moldings. It really does the job. You'll find complete plans 
and instructions for making one for your shop in the February issue. 

MODELMAKER'S WORKSHOP IN A CABINET. So compact it takes only 3^ square feet 
of floor space, this ‘‘workshop’" in a cabinet is made to order for the apartment model- 
maker who owns a miniature lathe and has minimum space to work. Fourteen shallow 
drawers keep lathe accessories, measuring devices and small hand tools at your 
fingertips. The base compartment provides a place to store your lathe. 

EARLY AMERICAN DRY SINK, A mellow piece in pine to go with the rest of your Early 
American furniture, it features a removable copper tray, felt-lined drawers for silverware 
and an adjustable shelf behind raised-panel doors. You‘11 want to build this little 
Charmer as soorr as you see it. 

COOK WHERE THE FUN IS. With this elegant grill-in-a-cart you can charbroil steaks, 
hot dogs, hamburgers, fish or fowl and be where the fun is at the same time when 
entertaining. You build the cart and equip it with a plug-in electric grill which has a 
built-in exhaust system to whisk cooking odors outdoors. It’s ideal for a family room. 
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A colonial chair 
you can build for $53 



Last month we gave construction details for shaping arms 
and back. Now you can turn spindles and assemble the chair 



By RO CAPOTOSTO 

B Y NOW you have all the parts of the 
chair laid out and are ready for the 
fun of the project: turning the spindles. 
If you do not own a lathe attachment for 
making duplicate turnings (see Lathe At- 
tachment. Duplicates Woadturnings f page 
196, Oct. PM) f it will take you a little 



Photos by the author 

longer to do the turnings. The job will 
take some patience and frequent checking. 

Start by making a full-size sketch of 
each of the turnings for reference. Rip the 
turning blocks for the four legs and the 
two leading arm spindles out of 8 4-in. 
stock: the 5/4-in. material will take care 





SPOKE SHAVE wilt let you do o slick carving job on 
the armreiTsi Various contours ore shown of the right 




DON'T RUSH SHAPING- Uie full siie drawings of 
contours,, plus coiipers, to moke frequent checks 



of the rest of the spindles. Since the legs 
have squared ends, you’ll have to smooth- 
finish these blocks. Because you will occa- 
sionally have to remove the turnings from 
the lathe, put a reference mark on one 
facet of the spur center and mark each 
block accordingly so that the pieces will 
always go back on the lathe in their orig- 
inal orientation. 

Rough-turn all the blocks into cylin- 
ders, except for the leg blocks. These must 
be turned with squared shoulders not 
only at the top, but also in the waste area 
beyond the bottom. This is important be- 
cause the two flats will later provide the 
only means of successfully drilling the 
holes for the spindles with ease and pre- 
cision. 

To prevent the comers of the square 
sections from splintering, first make nick- 
ing cuts with the toe of the skew. Now 
you can proceed to make sizing cuts with 
the parting tool on all of the roughed-in 
cylinders. It’s desirable to keep all diam- 
eters a bit oversize to allow for the finish- 
ing cuts. 

Complete any one of the turnings and 
then tie it to a shop-made hinging board 
that’s mounted behind the lathe to permit 
it to serve as a master spindle. Thus you 



FRONT LEGS REAR LEGS 




136 



SHOP-TURNED SPINDLES used in the chair 1«t 
your duplicate -turn ins skills, a test that if sim- 
plified if you moke fgll-siie patterns first. The 
turning* are even easier, and go fatter, if you 
own duplicating attachment mentioned in the text 

ARM SPINDLES 
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LEG STRETCHERS 



FRONT 
AN D BA CK I 
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A DISC SANDER Is the handie&1 tool for rounding off 
balk end of the arm. Added btatk is required here 




MASTER SPINDLE eon be brought up close lo work- 
piece for comparison to moke repeat turning easy 



can bring the master forward (up close) 
to the new workpiece for quick visual 
matching of the duplicate you are work- 
ing on. 

I also found it advisable to use a 
steady-rest to eliminate vibrations when 
turning the slender base spindle. If you 
don’t have such a lathe accessory, you can 
easilv fashion one out of wood. Simply cut 
a right-angle notch in a piece of wood and 
clamp it to the lathe bed. The corner of 
the angle is then set at the height of ihe 
lathe center as shown in the lower photo 
in the adjoining column. 

It’s a good idea to turn the ends of all 
legs and spindles just a shade under the 
drill size for their respective holes to al- 
low a slight amount of play, or wobble, 
which is necessary to assemble the parts. 
When satisfied with each turning, sand 
it to completion before cutting off the 
waste. 

However, don’t cut off the bottom waste 
of the legs until the spindle holes are 
bored. Each of the legs requires one spin- 
dle hole bored at an angle (see drawing). 
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SIDE AND ARM must be rigidly clomped precisely in 
position when you bore the holes for joint-dowds 




HOMEMADE STEADY-REST is used to cut down vibra- 
tions that occur when you turn tong, slender spindle* 



This can be done simply by propping up 
a flat board on the drill- press table — set 
at the required angle — and clamping it 
solidly as shown in the left photo at the 
top of page 139. 

For clean, positive results I strongly 
recommend the use of spur drill bits for 
all boring. Rockw'ell Manufacturing Co,, 
400 North Lexington Ave.. Pittsburgh, Pa,, 
makes them, and they should be available 
at your local hardware store. 

Final assembly is not difficult, but do 
make a nonglue dry run to permit your- 
self to make any adjustments if necessary, 
such as shaving off a bit here and there on 
tight-fitting spindles. 

While you’re doing this, don’t forget to 
whittle a couple of flats on all leg and 
spindle ends so the excess glue can es- 
cape. If you don’t allow for such glue 
ooze-out, you’ll soon discover that some 
of the pieces just won’t bottom, but they 
will spring out as soon as you release 
them. 

Plastic resin glue is a good type to use. 
I prefer to make a mixture that’s a bit 
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SIMPLE DHJIL-P^ESS JIG h necetipry far baring 
holt!? In legs. Flat ends make this trick possible 




If SPINDLE ENDS ond leg tenons ore a bil small- 
er than holes, angled assembly will fit effortlessly 



on the heavy side so it won't become too 
watery, thus runny. 

Insert the armrest spindles into the 
sides and then add the rests. The two 
dowels projecting from the rear of the 
arms should be sanded to a slight taper to 
permit some flexing of the arm so it can be 
worked into place over the spindles. Af- 
ter assembly, wipe off all excess glue: 
stains and finish carTt penetrate a skin of 
glue (which actually becomes a sealer 
coat). 

Next comes the base. Insert the spindles 
into the four legs. While the assembly is 
right-side up, apply glue to the tenons 
and the shoulders and also to the holes 
in the frame. 

If possible, have a helper give you a 
hand to turn the assembly upside down 
and insert the front legs first. Then, while 
he holds the front legs in the right posi- 
tion, with a bit of twisting you can work 
the rear legs in place. Use one bar clamp 
on each leg. Since there is no place for 
them to go, the spindles will take care 
of themselves. 




INSTALLING ARMREST requires c little give end 

loke- Thus, it best to use thick— not fyftny-glkrt 




WEBB ENG, with the ends doubled over, is nailed 
into rabbeted rfcc». Use large -head carpel tacks 



The finish on the chair shown consists 
of a few coats of sanding sealer lightly 
sanded with 6/0 paper. Next, to a matte- 
finish lacquer, add a bit of analine stain 
(cordovan was used here). Spray on a 
number of coats. (Editor's note: At least 
three or four.) 

Be mindful that the stain color builds 
up with each pass, so don't get overzeal- 
ous when you add the stain. To be sure 
of getting exactly the shade you want, 
test it on a scrap of the lumber used for 
the chair. 

After the finish has been anplied you 
can install the seat webbing. Using large- 
head upholstery tacks, double up on the 
ends and pull them taut. Weave each 
strand over and under. 

To equip the chair you'll need foam 
cushions of the following dimensions: 
Seat. 4^x22x23 in.: back, 4x21x22 in. 
If you can’t get them locally, they are 
available as stock items through Sears 
Roebuck. You’ll find them listed under 
“Replacement Cushions for Colonial Style 
Furniture.” ★ i ★ 
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Workshop projects you 





MIRROR CUTOUT in rear panel if made with circle 
cutter chucked in drill pres* or with a sabre low 
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Early American 
shaving console 

A CHARMING DECORATIVE PIECE for 
almost any room, this Early American 
shaving console is also functional. You can 
use it to hold shaving gear (or other 
items) , and in event of a power blackout, 
the candles stand ready to provide light. 
A shelf above the mirror can display an 
old shaving mug, and the small drawer 
provides more than adequate storage for 
the usual assortment of shaving para- 
phernalia. Additionally, a comb and brush 
box is located at the base which is fitted 
with an American eagle hook that serves 
as a small towel holder. 

Even if the console Is not used for its 
original intended purpose, its colonial look 
fits in well in any room — including the 
kitchen where it can be hung next to the 
telephone to hold pads, pencils, calendars 
and other items. 

The shaving console shown is built 
of cherry; if you prefer, it will still look 
good in walnut or knotty pine. If you 
wish, a side-view' mirror salvaged from 
an old car can be used for the looking 
glass. It would fit flush and be a snug fit 
in the hole. — Don- Shiner 




BRACKETS for ccmdleholders ar& glimd and clomped 
to iide panels. Drawer h the last construction stop 
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CANDLE 

holder 



BRACKET 



MIRROR 



9 1 / 4 ' 



1/2 s 2 * 6' 

FRONT 






Technical Art £?y P&t&t Troian 
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can make in a weekend 
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Mitten-and-boot 
dryer with blower 




HERE’S A PROJECT that’s certain 
to bring a smile to Mom’s face, par- 
ticularly during these winter months 
when snow-covered youngsters re- 
turn from an outdoor play-session. 
Soaked mittens and boots can im- 
mediately be “hung” to dry, and the 
blower speeds up the process so 
they're ready for use again in short 
order, 

The dryer is built around a wood- 
en box that is separated with a ple- 
num chamber on top and a space for 
the blower below. The blower pres- 
surizes the plenum and forces air 
through the tubes. A ledge around 
the top catches any drops of water. 
Hang the apparel as shown, particu- 
larly the boots. It’s important that 
the conduit ends are not covered by 
the boot bottoms. 

The blower shown here was from 
a used machine, but if you have to 
buy one and can't get it locally, one 
source that I know' of is Burstein- 
Applegate, 3199 Mercier St.. Kansas 
City. Mo. The model is No. 41A4003. 
Write for price, — R. S. Hedin 




COMPLETED RACK holds twq pairs each of milleru and boats, 
View of the bottom illustrate* haw the blower ii attached 

H2 



CADDY utilizes wire for mittens, conduit for 
bools. Unit can be ii»d to suit your family 

POPULAR MECHANICS 




fl" APPROX 



coathanger wire 



BREAK / 
CORNERS 



3/4" ELECTRICAL 
CONDUIT, 13" 
LONG X 



MITTEN TUBE 



BOOT 

TUBE 



TIGHT FIT 
IN HOLE 



TUBE 



5/8 *9* 16-1.4 



PLENUM 



3. 4" THICK STOCK 



15/16”-DIA. HOLES / 
FOR TIGHT FIT FOR ' 
3'4" THINWALL CONDUIT 



BLOWER 



BEVELED EDGE 
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FRAME CLAMP r sold qt hardware stores, makes 
if easy for you tq align and jam the pieces 



Optical-illusion 
picture frame 

BECAUSE OF its apparent depth, this 
frame gives a picture a three-dimen- 
sional appearance — even though the 
frame lies flat against the wall. The 
frame is easy to make, and in all prob- 
ability the small amount of materials 
needed can be ripped from scrap stock 
that you have lying about the shop. 

All of the members are cut from 
in. stock. The main frame is 1*4 in. 
wide while the “boxing" strips are % 
in. wide. The dimensions given in the 
drawing at left are for a frame that will 
accommodate a 16x20-in, picture. Size, 
of course, can be increased or decreased 
to suit the picture that you want to 
hang. 

The small picture-frame clamp shown 
above makes assembling the mitered 
corners a snap. Most hardware stores 
stock such clamps. The one shown is 
made by The Stanley Works. 

To assemble, start by fastening the 
short slant strips to the main frame 
and then add the boxing strips. The 
two thin pieces go in last; these are 
simply glued in. Use a finish of your 
choice. — Elina and Willard Waltner 
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New tools you should know about 




LATEST METAL-WORKING DRILL PRESS of- 
fered by Sears features handy drill-bit chart 
(see inset photo) and quick-reference, spin- 
dle-speed chart for selecting speed to suit 
the material. Model 2463 (commercial) has 
%-in. drilling capacity for cast iron and 
%’in. for steel. About $240. 




PROTECT TOUR TOOLS and other possessions 
by engraving your initials with a Diamond 
Marking Pen. This unique tool can be used to 
etch metal, glass, ceramics, plastics and the 
like, also for artistic engraving on stem- 
ware, vases and ashtrays. The $5.40 price 
includes postage and handling, J. W, Holst, 
Inc., Dept. PM, 1005 East Bay St., East 
Tawas, Mich. 48730, offers it. 




PLIERS/SHEARS, CUTTER/NIPPER combina- 
tion, 8 in. long, is made of hardened and 
tempered tool steel (Rockwell hardness "C- 
56"). Insulated for 10,000 v. r the imported 
tool sells for $3.95. E. J. Co.. Dept. PM, 704 
South Fifth Ave., Mount Vernon, N.Y. 10550. 




TWO HAMMERS to complete your toolbox are 
the chipping hammer ($6) for stone, cement 
and rock, and heavy duty framing hammer, 
$8. Each has molded nylon grip, forged one- 
piece construction. At hardware stores. Est 
wing Manufacturing Co., Rockford, III. 61101. 




PERFORATED-HARDBOARD HANGERS hold 
tools and shop supplies within easy reach 
over your workbench. Designed for use on 
% in. hardboard, plastic Handy Hangers 
come in six-piece kit (five shown), $3.50. 
Wickliffe Industries, Wickliffe, Ohio 44092 
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Cotter pins pinch-hit for hinges 

Four or more cotter pins and a length of 
wire to pass through their eyes will make a 
serviceable hinge for simple lids on boxes. 
Pins are driven tightly into predrilled pilot 
holes, and positioned so their eyes overlap 
like the knuckles of a regular hinge. Ends 
of the wire hinge pin are bent at Tight 
angles to lock it in place, 

— Walter E. Burton. Akron, Ohio 

Pliers adapted for punch work 

Needing a hand punch stronger than my 
regular paper punch, I made an attach- 
ment that does the trick when slipped 
over the jaw of my Vise Grip pliers. I 
sharpened the end of a hollow rivet with 
a rosehead countersink and inserted it 
through a metal clip. I placed a pad of 
sheet lead over the opposite jaw to protect 
the rivet. — Peter Legon, Maiden, Mass. 

Leverage from washer ‘screwdriver’ 

Mechanics often make pocket or key- 
chain screwdrivers from large washers by 
filling the edges to leave stub blades that 
fit the screw slots. However, they usually 
file the stub blade in the center of the 
washer, A better way is to offset the 
blades as indicated for greater leverage 
when you turn the screw. A tool-steel 
washer is best. — B, W. Eruin, Kent, Ohio 

Modification speeds wrench action 

To provide a "ratcheting” movement to 
an open- end wrench, all you need do is 
grind off and round one jaw as shown. This 
lets the wrench slip over corners of the 
nut until the continued swing of the 
wrench causes the jaw to grip succeeding 
flats on the nut as it is tightened. For a 
loosening action, the wrench is flopped, 
— H. Miller, Vallejo, Calif , 

Pilot-hole ‘awl’ for small screws 

While drilling makes the best pilot hole 
for a wood screw in hardwood, screws 
hold better in softwood when the fibers 
are merely forced aside. One of the best 
homemade tools for this can be made from 
a double-headed scaffold nail: the second 
head prevents the point from going too 
deep. The first head is filed to a point. 

— Thomas E. Louis, Dobbs Ferry t N.Y - 
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By WALTER E. BURTON 

Photos by the Author 



S kiers have found that sharp 

edges along ski bottoms contribute to 
performance and safety. Such edges help 
provide holding power on hard -packed 
snow and are particularly effective in 
turns. Ski experts explain that, ideally, 
steel ski edges (which came into use 
around 1940) should be a sharp 90% with 
bottom surfaces in the same plane as the 
ski bottom. 

Until now, the file was the usual sharp- 
ening tool for the average ski owner or 
small shop — although considerable care 
is required to obtain uniform results. 

Recently LJ, (Bill) Schell designed a 
compact portable grinder intended to pul 
sharp edges on skis in minutes. Schell, an 
engineer with 30 years’ skiing experience, 
reasoned that haphazard methods of 
sharpening skis were no longer adequate 
Hand filing required great pressure, usu- 
ally resulting in removal of excessive ma- 
terial. Belt sanding had similar problems. 
If $30 ice skates were ground regu- 
larly for best results, he said, why not 
devise a method for correctly grinding 
skis, which are much more expensive? 
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The grinder, called a SharpenEdge, is 
driven by a Vi- in. portable electric drill 
and applied while the ski is clamped in a 
vise. Preferably, ski ends are supported 
by blocks for added rigidity. The grinder 
has a specially designed abrasive wheel 
mounted on a lubricated shaft which has 
limited endwise movement. The grinder 
housing is placed on the ski bottom, with 
guide shoes engaging the edge to be 
ground. The drill, its chuck clamped to 
the outer end of the shaft, is started, and 
pressed toward the ski until the wheel, as 
a result of shaft endwise movement, con- 
tacts the ski edge. Then the sharpener is 
moved along the ski. Grit is wiped away 
before the operation is repeated on the 
other edge. 

If necessary, several passes can be made 
along each edge, taking only light cuts 
each time. The sharpener manufacturer 
says that the leading 6 inches and the 
trailing 3 inches of each ski edge should 
not 6e sharpened. Ski edges are not pre- 
cisely straight, but bow inward slightly 
along the ski’s center portion. 

At one end of the sharpener housing is 
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If FLAP 




PERMANENTLY LUBRICATED SHAFT in cylindrical housing 
move* against spring To food whoel against work 




PLASTIC SOLE 



CROSS SECTION of modern iki nvtali (tool edge strips 
at lower corner i. These ore edge* that tharpenti restores 



a hinged "O-flap’' which, when folded under 
the grinder base, lifts it so the wheel can 
pass over obstructions such as cable bind- 
ings. When the obstruction has been passed, 
the O-flap is swung back out of the way. 
When something (such as a screw head) is 
encountered that the O-flap will not assist 
in clearing, the sharpener is carefully lifted 
by hand and held up until the wheel passes 
it. 

When the ski is very dull, or when the 
plastic sole has worn beyond the steel edges, 
the grinder can be positioned as in the lower 
right-hand photo to dress the bottoms of the 
edge strips. Then the sides of the strips can 
be ground. 

The SharpenEdge may have other potential 
shop uses, such as smoothing edges of metal 
plates, dressing long cutting blades and 
smoothing structural sections. To grind uni- 
formly to the ends of a bar or plate, it might 
be feasible to attach temporary extensions to 
serve as tracks for the guide shoes. 

SharpenEdge is marketed by Schell Ski 
Equipment Co., 1115 E, 152nd St., Cleveland, 
Ohio 44110. Price of Model WS-10 (illus- 
trated) is $19.05. * * * 
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GUIOE SHOE 



BOTTOM VIEW of sharpener ihows hinged O-flap 
which h used when wheel ride* ovtr obstructions 




SHARPENER can be positioned in the abo*e mgn- 
n*r to dr«H down a *1*el edge itrip sufficiently so 
that it will be flush with the plastic ski sol* 
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Capscrew rotary file 

A knurled socket-head capscrew 
chucked in a drill press or portable drill 
can be used to deburr and knock sharp 
edges from soft metal and nonmetal items. 
Here, one is enlarging a hole in sheet 
aluminum* — W. B. May, Oak Park, 111. 



No nicks from cutter head 

A broken section of a cutter head on a 
rotary electric razor can cause painful 
scratches and cuts on your face. You can 
solve the problem by applying a small 
piece of vinyl electrician's tape to cover 
the damaged portion of the head. The tape 
will not impair cutter action, yet offers 
positive protection from the rough metal. 

“Fred Sarc/ord, Bestow, Va. 



Repairing handsaw handles 

When I broke the handle on one of my 
handsaws recently, I wasn’t exactly ex- 
cited about replacing it with one of the 
newer, less comfortable types. So, I ap- 
plied contact cement and yellow plastic 
Laminate to both sides of the split handle. 
After trimming all the edges, the handle 
is as comfortable as ever and the saw is 
easy to spot on the job. 

— Joseph Zebrowski, Port Charlotte, Fla. 



Clamp 'muzzles* bit bite 

An unprotected tool bit can give a lathe 
operator a nip if it’s left exposed while he 
changes a chuck or makes some other ad- 
justment. A simple protective measure I 
use is to snap on a magnetic damp — like 
the one shown at left — over its tip. Any 
clamp can be used but the magnetized 
kind simplifies parking the clamp on lathe 
when it’s not needed. 

— B. W. Ervin, Kent, Ohio 



Easier way to clamp radiator hose 

A while ago, PM published a hint for 
putting ring clamps on radiator hoses. 
Though the idea was perfectly valid, I 
think my method is easier. Simply put the 
clamp partly in a vise and squeeze the 
ends together with a thin pliers. Then 
slip-on an appropriate-size washer over 
the ends to hold them. After inserting the 
hose, just remove the washer. 

“Harold A. Miller, Ridley Park, Pa . 
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II Prepare for a surprise when you first drive a 

j Ford pickup— it rides more like a car than a truck. 
/ Steering is precise, almost effortless. Turns are 
sharp, with little lean or sidesway. Hardly any 
nosedive when braking. Man-size room for head, 
legs and shoulders. And noise is something you 
left outside. 

The reason for Ford's great ride lies in Ford's 
better ideas. Ideas like Ford's unique Twin-1- 
Beam front suspension with big coil springs and 
two front axles that operate independently to 
step over bumps and cushion the ride. Or, with 
heavy-duty springs, an exclusive rear suspension 
that automatically adjusts to light or heavy loads 
to keep the ride smooth. 

And Fords have the toughness to stand up 
under big loads, too. Maybe that's why 92 out of 
every 100 Ford trucks sold in the past 12 years 
are still on the job. See your Ford Dealer for 
a fully detailed catalog. Better^v^ 
lk.63 still, test-drive a Ford pickup. J'- 

There's a nice surprise in _[ j 

TUCK everyone. - 1 




like a car 

Rides 



FORD 
PICKUPS 



A better idea tor safety: Buckle up. 
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Magnetic clips hold shopwork 

Two or more magnetic spring -type paper 
dips and a steel plate can be as useful as 
an extra pair of hands in the shop. The 
magnets adhere firmly to the steel plate, 
yet can be shifted around to position the 
attached clips for holding wires to be 
soldered, small parts for gl uing or tiny 
items to be painted. 

— B. W. Ervin, Kent, Ohio 

Squeeze bottle handy for water 

An empty plastic spray bottle used for 
deodorant provides a handy way to carry 
a small amount of water in a toolbox. 
Water is often needed to thin brazing flux, 
moisten an abrasive stone for sharpening 
a tool or for other on- job uses. Bottle 
shown has a screw cap covering a spout 
that I cut off a bit to get a less -scattered 
squirt . — Jerome Hatfield, Chicago 

Pipe stand supports drill 

If you have an electric drill of the type 
having a screw-in auxiliary handle, a 
short pipe nipple and a flange will let you 
use it as a bench polishing head. The 
thread of the nipple matches that on the 
handle, and when the flange is screwed to 
your benchtop and the nipple turned into 
the drill, you have a dandy drill stand. 

— Wilfred Beaver , St. Anne, HI. 

Using sabre blade as small handsaw 

A tungsten- carbide blade, primarily 
made for use in a sabre saw, can be extra 
handy when fitted with a detachable han- 
dle and used as a small handsaw. Made by 
Remington Arms Co., Inc., Bridgeport, 
Conn. 06602, these carbide -coated blades 
cut like a diamond and will saw through 
such hard- to- cut materials as glass, ce- 
ramics, transite, even hardened steel. 

Emergency chuck key 

When a geared drill- chuck key is lost, 
an emergency one can be made from a 
rod that fits the keyholes snugly, and a 
couple of Vs-in.-dia. nails . A short piece 
of nail Is driven tightly into a cross hole 
so the tips will engage the teeth on the 
chuck shell. A longer piece at the opposite 
end acts as a handle. 

— Walter E. Burton, Akron , Ohio 

POPULAR MECHANICS 









Camel Filters. 

They're not for everybody. 

(But then, they don’t try to be.) 

Jf 1 



20 mg/tac" 1.3 mg. nicotine a*. per agate tie. FTC flepon AUG. '71 



On his last hunt. Major Hocum 
smoked a cigarette stamped with 
his family crest. 

Now everybody will he smoking 
cigarettes stamped with their own 
family crest 

. i' 



.almost everybody. 
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Be an NTS Trained 
Electronics Technician 

Join the fast-growing world of elect ronfcs! NTS 
“Project Method" prepares you at home for a re- 
warding career in Color TV & Radio Servicing, 
Computer Electronics, Electronic Communications, 
or Industrial /Automation Electronics. Build-oper- 
ate new Solid-State, Ultra- Rectangular Color TV, 
NTS Compu -Trainer, Transceiver, Oscilloscope, 
and more. Yours to keep. Check card for FREE, 
full color catalog, complete details. 



Be an NTS Trained 
Automotive Technician 

America’s largest Industry needs 200,000 me- 
chanic-technicians! Learn at home to perform 
complete engine diagnosis and tune-up, on the 
NTS Eight-Unit Test N Tune Center. Also, receive- 
keep professional 109-piece Socket Wrench and 
Tool Set. All Included in your tuition. "Project 
Method" courses cover many new developments 
in Auto. Truck, and Diesel Mechanics. Check card 
for FREE color catalog today) 



Be a tectHilcian people 





NATIONAKsUB) SCHOOLS 

WofM-Wid* Training 1905 

4000 So. Figueroa St. Los Angeles, Calif. 90037 



APPROVED FOR VETERANS 

Accredited Member: National Association o t Trade and 
Technical School*; National Homo $ludy Council. 



SEND FOR FREE BOOK 
ft SAMPLE LESSON 



HIGH SCHOOL AT HOME 



CLASSROOM TRAINING AT LOS ANGELES 



NTS offer* accredited High School programs. Take only sub- 
ject* you need- Study at your own pace. Everything included 
at one low tuition. Check special boa In coupon for full in- 
formation and FREE catalog. 



You can lake classroom training at Loa Angelos in sunny 
Southern California- NTS occupies a dly block with over 
a million dollars in training facilities. Check box in coupon, 
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for new, FREE catalog? 



Wofld-WJd# Training Sine* IMS 

4000 So. Figueroa St. r Los Angeles. CaliL 00037 



Be an NTS Trained 
Air-Conditioning, Refrigeration, 
Heating Technician 

The demand is quickly Increasing for technicians 
to install and maintain today's complex air-condi- 
tioning, refrigeration, and heating systems. NTS 
“Project Method’' home-training makes It easy! 
Receive and keep the NTS Hermetic Analyzer. 
Leak Detector Soldering Kit. Guages, professional 
Too! Set. and more. No extra costs. Check card 



Be an NTS Trained 
Home Appliance Technician 

Cash in on the huge appliance boom! Learn to 
service ranges, washing machines, dryers, home 
air-conditioners, and more. The exclusive NTS 
Circuit Trainer simulates for you circuitry com- 
monly found in many appliances. "Project Method" 
course also incFudes Solid-State Motor Speed 
Control, Tester, and Hand Tools. No extra cost. 
Yours to keep. Check card for FREE catalog! 



er*M« rush FREE CATALOG and SAMPLE LESSOR for 
{Ntffiort checked fre/ow, Wo otligMiioo. Ho wilt 

cmlL 

D Electronic* Divltion 

□ Mechanic* DlviilOn 

Q Air-Conditioning, Refrigeration, Healing Division 

□ Horn* Appliance* Division 

D High School at Home 



Name 

Address. 
City 



.Age. 



.State. 



-ZIP- 



S 



Check for veteran I raining under new G I Bull. 

Check if frits re&tflti ONLY in Clatiroaffl Braining at La* Angeles 
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Photos by Robert 0, Borst 



Now: an ‘instant’ 
outdoor elevator 

F OR MANY WHEELCHAIR USERS the separation from easy 
access to the outdoors can be measured in a few feet or, per- 
haps, in inches. But — without help — those few inches can stop the 
chairbome as effectively as the sheer wall of a chasm. 

The usual solution for bridging the obstacle of a few steps at a 
front or rear door is a ramp. But the recommended pitch- graduates 
call for one running foot of ramp for each inch of rise. In other 
words, to install a ramp to a door or porch that is 45 in, above 
grade, the ramp would have to be 45 ft. long. 

This amount of room ts usually not available; thus, the idea is 
impractical. Additionally, in wet and snowy weather, a ramp can 
be hazardous for both the user and the person doing the pushing, 
John Toce, of Broussard, La., a wheelchair user, has developed 
a simple, foolproof wheelchair elevator called a Wheel-O-Vator 
that's ready for use upon delivery. When it’s set on level ground 
alongside a porch or door opening you need only plug it into a 
110-v. outlet. 

A weatherproof VJs-hp electric motor operates a ball-bearing, 
screw' -lift mechanism through a V-belt drive, The screw -lift is 
equipped with a friction brake that prevents coasting. A simple 
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WHAT YOU SEE IS WHAT YOU GET. Elevator framework {left) is exposed la weather, was photographed 
that w ay for clarity. Operating twitch {right) provider padlock hole to youngslen can't tamper with Jiff 



up-*dowti switch gives the user positive 
control. The switch can be fitted until a 
padlock so that inquisitive youngsters 
cannot play leith the elevator — with pos- 
sible disastrous results , 

When the elevator is in the down posi- 
tion, the platform is 2 in. above ground 
level. This can be easily bridged with a 
raised (and pitched) flagstone, or the 
tubular frame can be recessed in a con- 
crete base (see drawing below) so that it 
is flush with the sidewalk when down. 

We've illustrated such an installation 



and, to provide positive water runoff, 
we’ve added a dry well sump. The elevator 
can be used as is. but for extra weather- 
proofing in snow country, I plan to install 
a simple roof and louvered wall around 
the Wheel -O-Va tor shown. That, of 
course, is a matter of personal taste — not 
a must. 

The Wheel-O-Vator is available in lift- 
ing heights of 31^. 5 and 6 ft. For infor- 
mation on price, write Wheelchair Ele- 
vator Co., Inc„ Box 480. Broussard, La. 
70518. — dames M, Liston 
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WORKSHOP PROJECT 



A spring-cushioned ‘bit’ 

for drilling glass By WALTER E. BURTON 




GLASS “BIT" it mode from o piece of bran electrical 'fix lure tubing; No. 80 abrasive grit ii the cut- 
ting agent. The shop-made fool at right is being used to drill a H-tn, hole in a color-slide cover gloss 



A COMMON WAY of making a hole in 
glass is to use a metal tube as the bit and 
No. 80 silicone carbide and aluminum ox- 
ide grains as the cutting agent. With this 
method, breakage is not uncommon be- 
cause it’s easy to jam the bit too forcefully 
against the glass. 

To lessen such chance of breakage when 
using a drill press, I designed and made 
the spring -cushioned bit shown* Pressure 
maintained on the bit (by the coil-com- 
pression spring) can be regulated simply 
by moving the drill-press spindle up or 
down — from a "feather touch” to maxi- 
mum pressure with the spring completely 
compressed. I found that the spring pres- 
sure could easily be set and maintained 
(by locking the spindle) for good cutting 
action of the abrasive grains. 

The tube is held on the shank by the 
’is- in. crosspin which projects through a 
Vm x %-in* slot beginning about in. 



from the spring- end of the tube. Diametri- 
cally opposite the slot is a hole through 
which a punch can be used, if necessary, 
to remove the pin. The collar is adjusted 
so that, with the spring in position and 
about to be compressed, the crosspin will 
be at the shank end of the slot. Glass, 
porcelain, or other material to be abra- 
sive-drilled is positioned on a firm sup- 
port, such as cardboard on a wooden 
block, on a drill-press table. Cutting 
agents mentioned above can be used, sep- 
arately or mixed with enough water or 
turpentine to make a soupy mix. To drill, 
use a moderate speed and bring the tube 
squarely against the work with the abra- 
sive heaped around it. Adjust pressure 
(more drill-press spindle up or down) 
until a satisfactory grinding action results. 
This can be judged by sound. As the cut- 
ting proceeds, some readjustment may be 
necessary. * * * 




3/B x 1-3/4" TUBE 



1/16 x 5/8" SLOT (APPROX.) 
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Let these 257 experts show you how 
to attain the skills of a real pro! 



Ydu get this giant fi'V x 11" il- 
Instated volume of exciting “how- 
to" projects for your family, home, 
garden, car, boat, vacation-as an 
outfight gift-nothing to buy. It is 
crammed with reliable shop-tested, 
do-it-yourseFf techniques and prac- 
tical show-how pictures. Use these 
hundreds of do-it-yourself pFans n 
projects, tips and hints to polish 
your own shopwork and hobby 
skills! Here is a brief glimpse of 
all your FREE Volume brings: 

_ A * Hawing car en- 
gine trouble? Fix 
3 common prob- 
e m s quickly 
without having to 
pay a garage mechanic anything 
he chooses to charge you, 

* Professional tips for expert sand- 
ing show how to bring out the best 
finish in woods and metals with 
power and hand tools. 

* Complete plans help you build an 
inexpensive 3 x 4 foot plywood 
table to give any small band saw 
big-machine capacity and flexibility, 

* Heed extra space? Turn an un- 
finished attic or basement into 
handsome, usable areas with prac- 
tical, money-saving plans. 

* Save on band saw blade costs. 
Build brazing fixture to make your 
own blades, 

* Do your own auto body repair 
expertly with simple tools and 
methods, 

« Build a boat designed just for 
fun. Step-by step plans and mate- 
rials list included. 

* Home too hot for comfort? Fol- 
low complete directions for air 
conditioning your home. 



r * Bothered by 
wet basement? 

, J Cure it yourself 
and save $200 to 
- $2,000 under 
uv what profes- 

sionals charge. 

m H e ed better burglar protection? 
Build effective power alarm for a 
safer home, 

* Refinish furniture perfectly. 
Hands-aLwork pictures show you 
how, 

* You r 3l wonder how you ever got 
along without an air supply in your 
shop once you've built and used 
the "foot-bellows" system. 

* Build a gas-fired barbecue for 
more back -yard fun. 

■ Hew soundproofing techniques 
enable you to relax in quiet 
* Anyone can hand-letter signs 
with the “ProjectA-Plan !P method, 
* Special trouble-shooting chart 
pin points malfunctions in an auto 
electrical* system so you can fix it 
quickly, 

• Target practice in the 
living room? Believe it or 
not you can blast away 
indoors without harming 
anything. 

• Build your children model planes 
that fly higher than any others. 

* Special tricks -of 'the- trade Gave 
you time and effort in handling 
power tools. 

* Save hundreds of dollars on buy- 
ing and servicing appliances. 

Plus hundreds of other exciting 
plans and do-it-yourself ideas to 
save you big money and add thou- 
sands of hours of pleasure to your 
hobby, sport and vacation projects. 



Why you receive this practical do-it- 
yourself handbook ABSOLUTELY FREE! 

The reason you get this brand-new $3.49 book as an outright 
gift is simple. This gold mine of “how-to" projects end money- 
saving plans is the first volume in POPULAR MECHANICS DO- 
IT-YOURSELF ENCYCLOPEDIA— an amazingly useful guide cre- 
ated by the editors of Popular Mechanics— experts in do-it-your- 
self techniques for over 65 years. The Encyclopedia gives you 
over 6.000 projects, repairs and improvements you can do by 
yourself to save hundreds of dollars on labor and materials. 257 
experts lead you through every step of every project you select. 
They give you thousands of practical pointers to sharpen your 
skills in carpentry , car repair, metalwork, plumbing, masonry, 
electrical work, electronics, hi-fi, stereo, painting and decorating. 
We believe that if you browse through the first volume— select 
a plan or project — use it at your workbench — try some of the 
money-saving shortcuts, shop-tested methods— you will be anx- 
ious to receive the others. Therefore, you may enjoy future vol- 
umes as they are published for 14 days' FREE EXAMINATION* 
You may buy one, two, the whole set, or none at all. But the first 
volume is yours to keep without obligation, no matter what you 
decide. Mail coupon today, to be sure of getting your FREE Volume. 



Popular Mechanics Book Division* Dept. DO 11 
2 SO West 55th St. p New York, N + Y. 10017 

This cerlHIcalF entitles you to a free gilt -Yah I of the 
16-V0I. POPULAR MECHANICS DQ- 1 T- YOUffl SELF EtlCTC LO- 
PED PA, with no obligation to buy a nyUiing tver- 
As « subscriber in good stand ins, you'll enjoy free eisam- 
l nation of the additional ygiumes- in aboui & ^eeks we'il 
send you Vol 2. and * *efks later Vol. 3. After lhit r s! ap- 
proximately monthly Interval i, we'll tend you shipment of 
Volt. 4-6, 7 ^ and I CHS. Also, you'll receive Annual sup- 
plementary volumes as they art published on iree M-day 
approval with no purchase Obligation. This way you'll bs 
able to complete the set In 6 month*, and keep H up-to- 

date. You may return any volume wllhlil 1 4 days for full 

credit, and you may cancel at any lime. Take ai many vol- 
umes as you I IX* -dr none at all. Fo* each volume you keep, 
you'll be billed just $3.4$ plus postage and handling. Sul 
you need never pay far more thin 1 volume per month no 
matter ho w many you have received. There Is no chain for 
this extended payment service. 



Nam*, 



inns* Prfidli 



Address. 



State. 



SI gnatur* 

This offer available in Canada at a slightly higher 
price. Canadian residents mail coupon to New York 
address. Shipment of books and all service* will be 
handled within Canada. 
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CROSBY whittled "whether stick" above 
from balsam fir and gave it to the author 



METAL LATHI, not used as frequently as woodworking foals, 
is neatly tucked in corner. Owner-rigged wall lamp is at right 



below, left, to fine living-room furniture, 
he has shown he is indeed a craftsman. 
Each handcrafted piece I saw— and I saw 
many — bore his stamp of careful, conscien- 
tious workmanship. He doesn’t believe in, 
or take, short cuts, yet he is the first to 
admit that when some new tool or work- 
shop product comes out he can’t wait to 
get his hands on it. 

Interestingly, the Crosbys make an 
annual trip to the Maine woods where Mel 
gathers balsam fir when he’s out fishing. 
Out of the wood he cuts, he fashions what 
he likes to call “weather sticks,” He gave 
me one (shown above installed on my 
home), and since it’s been up, it has been 
more dependable than the nightly fore- 



caster on television. I can’t explain why, 
but as long as it’s accurate, I won’t 
question it. 

Popular Mechanics is happy to include 
Mel Crosby’s shop in, its “Great Work- 
shops” series. His shop and the two 
featured in previous issues (Is This the 
World’s Best Workshop ?, page 146, June 
'70 PM, and A work shop Crammed With 
Ideas You Caw Use, page 138, June 71 PM) 
are the kind of shops we all dream about. 

We have another dandy coming up in a 
few months, and we’re looking for more. 
If you think yours is a winner, drop me 
a line at Popular Mechanics, 224 West 
57th St., New York, N Y. 10019. If yours 
is a great shop, we’ll publish it. * * * 




PROJECTS by Crosby include i«verd from 
PM; needlework on stool ts by Mrs. Crosby 
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BEAUTIFUL!? CRAFTED TOOLBOX stands on workbench, houses 
small delicate tools. Crosby's projects are just as well built 
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iocksmithing and key making 



PRACTICAL UP-TO-DATf COURSE — OMIT $7.95 

Tcjrhts yira fiflw to pick liirki. 

kvi"'., TrfHLT, ITI-MaI t, 

etc. Vp'h Hlf-j Fl^lrLkTliiOn. Ie-s-mktijc Jcif it\c - ry 

lurtdirnun. In nnn kw r. rarptfraer. me- 
rh.iniie, s-lndOn iipcntivr. ILx-n rFi^t-. 

hart lift an.’ di-alrr, " un*mi ift . rjay itLu^- 

tcjicoil i^^srihh Fun prur ^nEjf 17 . 95 . 
pud. S^|i«rartibn ur Tv fund p;ujc .iiicvi'd. 
Jli+il OKfer CiKT-ayr 

NELSON-HALL CO.. Dept. AY -2 
325 w. Jackson Blvd„ Chicago 60606 




2400 P 

Slnct ipan 

HobbtijU * Scheeis * inventor*, tic. 

Make your own coiiin^l *+ an y 
mttCvl tiem cast iron, down to lead 
and lin-C- Available in 0 *iEt}, 1 V2 
lo 50 lbs-. Cam plot* unlit from 
$50.40 to $162. Sand 25c far dr 
■CM'Sar — refund abifl. 

KANSAS CITY SPECIALTIES CO- g£&kts.. c , , 3J6 , 




l-N-V-E-N-T-O-R-S 

WE NEED INVENTIONS 



Sell yi>ur invrnlion lor cash — need m-^ney fir Patent? — Are 1 Ethnical 
problem* Inldin* you bath? Universal l raven Hem h at hr turd in- 
rentwi all evrf (hr wd.r|4— juKt like ySvrsell — why ndt yr»ul Inventirns 
proyidf Ihr magic spring-board to sudden riche?- H£ MEMBER, w* 
either tall your invention er pay yau a cash beau*. Write far tftlall*. 

UNIVERSAL INVENTIONS. Dept. 13. Marion, Okia 



THE 

I ■. . ■ . , -7 ... ■ ! . . i! fer^lr ipul} E «mi si iur ' *•- aitPTYiaU^v,, 

I- --t.il - . V ■ : ■ . i- wiv- iruefc* i"f r IntrtOrfr, Will apt-nte 

'I aea vy PHJ14 ,t »?uK. J L'-Tfl t hkl I h ■- [ - 

A i i‘i - m-iicvy. i - i i L id>h:iEk-A *r\y tirajih. 

I • yr 1 -- 1 I <P S’, "l.i L • . r . c | trl r i r' Tiv:>toh. 
I battery IVmstLn^ ;m(| I'h^riE- 

jT -U0 

| Chfckih or IV1nn#v OrUrr: 

4 * 1 ' 1 1 SIR . 95 wiihwa 1 -Ii> 

p 519.9S #l£™f* l, * P 

Si 3S artfl Sales Tam • a * . |j_C. MPti-r 
AutU Air Iquipmenl Ire.. p.Q. log JH4i6. Amir^lla, TtH* 79101 



AUTO ELECTRIC 




Plow Power 



lArith Msn-lit* 
Economy Tractor 

flaw l&' lurrpwi $ detp in i« 

*od gear 14 fmriepgwRr. Mart 
warfcpaw#f with tiU-gjar drive — 
no fluid power Pols, i lawn rrmwer, 
70 alfachm trill far yard, garden 
\wyqw, tto»l lor yewr money. WrUi: 

Fcqnomy 

Mm TRACTOR 

t00S K-l Anolio Av««iu* 
Waukttha, Wii. 53186 



20 woo^ampos 

with woodworkers Catalog 



ENJOY woodworking; more! Let Cmiumiiic's 
big picturefukd CaiaJo^Manual help you build 
new furailurc — refinish. mTOfC beat-Up eabinels, 
chairs, chests. tables, etc. Find instantly what- 
ever you need. Buy at mmry-Mvinw fnc« ffMi 
world's largest catalujt source for imparted and 
domestic wools. Cabinet lumber, carving! blocks, 
veneers* plywood, pipe briar, inlays and more! 

Newest Cataluj: feature* he* took, materials, 
:shop devices, Fabulous all-purpOye ctCAl fiftjih, 
Cilue that needs no damps. Inlay picture lilt*, 9 ftr 
Kfedtd pFodttcti found nOwkrrt eJit. Plus wood- 
worting instructions, plans, paltercii* 

Catalog 1 Wood Simples Only $1 

Da Mar Folly H Elurtd ed On First O/dtr 

Accept thi? offer to own fascinating «t 
at 20 2 a 4 speckmeti-i of world's glam- 
orous veneers — Satin wood. 

Lac*woad r Teak, etc/ Compare? Then 
instantly identify fine?! *&ods wherever 
you go. Send Only Si for tFor«f XaMpIts 
and Woodworkm Ciffflfojf- Dollar re- 
funded on divt order 

ALBERT CONSTANTINE AND SON, INC 

2051 Eastchester Rd., Bronx, N.Y. 10461 
□ Enclosed $1 for Wood Sample 

A Woodworkers CstaJon, ( {] refunded 
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2.000 

FtBQUEIS FOR SHOP L HOME 
an it — Vem«rs — Fitilshei 
Film. Hlfdvjn — lamp. ¥mU 
Chi — Ushuhterf — Ie*ls 
HMdinf — C 1 «k 
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□ CfttAlog only 

m 






Zip. 






OUTFIT STARTS YOU IN 

IICMOHEt SHOE BUSINESS! 



Run your own profitable 'shoe store' 
business from h&me in spare or lull 
time. We give you— FREE— earn 
p I ete Starting Outfit tTiaS makes 



JWU pt 7 M EXTRA each mu nth 



KAv 2m f* 

mwl; , ■ 

i^st 2 easy orders a day. You 

275 fast-selling dress, 
work shoe styles for men 
and women, Air-cushion shoes, many other special fea- 
tures! Sixes 4 to 16 — widths AA-EEEE, Draw on 300.000 
pair stock. Your own shoes FREE. Discounts to your fam~ 
ily. Prizes, bon uses— even a new ear— at no cost to you 
Rush postcard for your FREE Starting Outfit to day.,. Ho wt 

MASON SHOE, Dift. Ml 5. CHIPPEWA. FALLS, WLS. 54T n 



NEW RUBBER STAMP BUSINESS 
PAYS BEGINNERS ra < 16.50 AN HR. 

START AT HOME IN SPARE TIME 

Th* rnutLi^ mill ion dollar Kubbtr Sca-rtkp huaintM — once controlled, by a few big campa* 
ni«— i* Ruwfbcinif taken aver by small operkitora — onp in each community throughout 
the Unil«d Stales. Men and Women wbd have this inelpenaive machine Cih turn out 
huge t|U anti ties of Rubber ^tAmpa with special wording *hat buyers one^ were forced to 
buy frum big citie*. Material cos ling only 2Tc makes a stamp that adls far 52,75. The 
machine that dues the work is simple and easy to operate and it turns out as many aa 
ajx Rubber Stamps at a time, each with different wording such as 
names, addresses, notices, stock mim beta, prices and other 1 'copy * r 
needed by offices, factories and individuals Working full capacity, 
it can earn as much as 139.00 an hour for the operil at! Nuwyou 
can get into the big-pay business yaumelf, with your awn home as 
headquarters. You don't need experience- We supply every thing, 
including complete instructions and eight way a to get businpas 
coming In fast. We Sven tialpltnence yaw start. Suit making 



THIS LITTLE TABLE TOP MACHfHE 
MAKES EVERYTHING SIMPLE ( EASY 




MAIL 

THIS 



fugl . _ 

up to 1 1 b.&D an hour from the very tieg inn in r . Cash In on the profit- 
able Rubber Stamp business in your community, right away. We'll 
InaiJ full particulars FREE and no Salesman will call, fie liras jr> 
your locality, Rujtk coupon or send your name on postcard now to: 

RUBBER STAMP DIV., D«pt. R- 2 -BA 

1511 Jirvii Av*. • Chicago, Illinois 60626 



I 

|g 



RUBBER STAMP DlV* 

1S12 Jarvis Avenue Dept- R-2-BA. Chicago, III 

Fl^sse ru=ih. full par- 
ticular? about your 
fmancini? plan and 
the little machine 
that can gel me 
staxt^S in the prof- 
itable Rubber Slim p 
business at home in 



FHti rj 



&0626 



N»i 



iKddftll.__ 



apart time. Every- 
thing you nervd me b 
I FREE and noaale*- ^ 

I man will call, $Uf tl LLA _^_. 



im 

.«AU 









TO MATCH PANELING, author ut«d a glaze itoin to 
finish deck- If preferred, you could use a luminals 



BUILT-IN LEARNING CENTER 

£ Continued from page 125) 

a level to make sure all the 2x2s are plumb. 

When finished, the lower cabinet is deep 
enough to hold most 18- in, color television 
sets. 

Saw the plywood end pieces to size. Nail 
and glue cleats and shims on each end. 
Again, verify the height of the equipment 
you will use and change location of the 
shims if required. To be sure the ends are 
plumb, test with a level. Fasten ends in 
place with panel adhesive and 8d finishing 
nails. Use adhesive to install the paneling 
in the top and back of the upper section, 
then screw the slotted shelf standards 
through the paneling and into the 2x2s. 

• Loieer cabinets. Provide for a TV an- 
tenna jack and electrical outlets in the 
rear of the lower cabinet. Then glue that 
paneling into place. Fasten the TV plate. 

Install a Plugmold strip using the in- 




EQUIPMENT TRAYS and pullout writing surface 

were covered with Mqflitfl's Leather for durability 




v 



FOR EASY ACCESS, all equipment is on iliding trays- 
Glazing bright metal parts made them ' H di&app#ar' f 

structions packed with the hardware. Po- 
sition the 6-ft, strip according to your 
expected need for outlets. For example, 
my typewriter filled the right cabinet, so 
only one outlet was needed there. 

Cut and install the plywood base next. 
Apply birch tape to the front edge of the 
plywood base. In order for the doors to 
close properly, be sure the ends extend 
beyond the base a scant in. Make the 
counter by cutting the plywood to size and 
gluing to the particleboard with white 
glue. When it’s dry, cut off the waste par- 
ticleboard. Glue and dowel the 1% x 6 x 
IH-in. end pieces. Fasten the 34 x 134- 
in. strip to the front edge with plastic 
resin glue and 6d finishing nails. Counter- 
sink all nails, Curve the end pieces and 
front edge with a plane and smooth with 
120 -grit sandpaper. 

Make the partitions next from two rem- 
nants of 34 -in. plywood. Edge-glue two 
pieces and secure by gluing and nailing 
two cleats at the top. Also, nail and glue 
the shims for the metal sliding- drawer 
hardware and typewriter table. Mark and 
notch the rear edges of the partitions so 
they fit around the Plugmold strip. Cut 
these notches oversize so electrical plugs 
can be passed between cabinets. 

Place the counter in its permanent posi- 
tion and level it. Square both partitions 
and mark their location on the underside 
of the counter and on the base. Bring the 
counter to your shop and invert it. Mark 
the location of the three pullouts. Nail and 
glue 1x2s that form the pullout pocket 
sides to the underside. Then nail and glue 
the six runners for the pullouts. Wipe off 
any excess glue inside the pockets so the 
pullouts will slide freely. 

Install the typewriter hardware on the 
underside of the counter according to the 
( Plea se turn. to pag e 1 65J 
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